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(5) ~~r.:fL.QQnductors. Bare conductors shall not be taped. 

(6) Terminals. Where metal raceway or other metallic covering is used in the 

battery room, at least 12 inches of the condt0tor at the end connected to a cell 

terminal shall be free from the raceway or metallic covering and shall be bushed by 

a substantial glazed insulating bushing. The end of the raceway shall be sealed 

tightly to resist the entrance of electrolyte by spray or by creepage Sealing com-

pound, rubber insulating tape or o.ther suitable material shall be used for this 

purpose. 

E-5QQ.Ol. S~.:. 

SPECIAL OCCDPANCIES 

CHAPTER E-500 

HAZARDOUS LOCATIONS 

(1) The provisions of Chapters E-500 - F;-503 apply to locations in which the 

admin:i.strati ve autho:cl:ty judges the apparatus and wiring to be subject to the 

conditions indicated by the following classifications. It is intended that each 

room, section or area (including motor and generator rooms, and rooms for the en~· 

closure of control equipment) shall be considered individually in determining its 

classification. Except as modified in Chapters E-500 - E-50), all other applicable 

rules contained j_n this Code shall apply to electrical apparatus and wiring in­

stalled in hazardous locations. For definitions of 11 approved 11 and 11 explosion-proof 11 

as used in these Chapters, refer to Chapter E-100; 11 dust-igni tion-proof 11 is defined 

in E-502.0l. 

(2) Equipment and associated wiring approved as intrinsically safe may be in­

stalled in any hazardous location for which it is approved, and the provisions of 

Chapters E-500 - E·~5l? need not apply to such installation. Intrinsicalljr safe 

equipment and wiring is incapable of releasing su.fficient electrical energy under 

normal or abnormal conditions to cause ignition of a specific hazardous atmospheric 

mixture. Abnormal conditions will include accidental damage to any part of the 

equipment or wiring,insulation or other failure of electrical comp:ments, application 
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of over-voltage, adjustment and maintenance operations, and other similar conditions. 

Note 1. Through the e:icercise of ingenuity in the layout of electrical installa·­

tions for hazardous locatior.1s, it is frequently r;ossible to locate much of the e~ 

quipment in less hazardous or in non-hazardous areas and thus to reduce the amount 

of special equipment required. In some cases, hazards may be reduced or hazardous 

areas limited or eliminated by adequate posi tive~pressure ventilation from a source 

of clean air in conjunction with effective safeguards against ventila·t;ion failure. 

It is recommended that the administi'ative authority be consulted before such 

layouts are prepared. It is reco11ll1lended also thu.t the a.;l.:11:1.n,~.strative authority be 

familiar with such recorded indt:.strial experience as well as with such standards of 

the National Fire Protection Association as may be of use in the classification of 

various areas with respect to hazard. 

Note 2. For recommendations for protection against static electricity hazards, 

refer to the .Standard;:i of the National Fire Protection Association on this subject. 

E..::.2Q.Q .02 .,_Speci..al Pte,9&.JJ:J!,iQn. 

(1) 'The intent of Chapters F]·-500 - E-503 is to require a form of construction 

of equipment, and of installation that will inGure safe performance under conditions 

of proper use and maintenance. n, therefore, is assv.med that inspection author­

ities and users will exercise more than ordinary care with regard to installation 

and maintenance. 

(2) The characteristics of various atmoc-opheric mixtures of hazardous gases, 

vapors and dusts depend on the specific hazardous material involved. It is necess­

ary therefore that equipment be approved not only for the class of location but also 

for the specific gas, var;or or dust that will be present. 

N0te: For purposes of testing and approval, various atmospheric mixtures 11ave 

been grouped on the basis of their hazardous characteristics, and facilities have 

been made available for testing and approval of equipment for use in the following 

atmospheric groups; 
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Group A, Atmospheres containing acetylene; 

Group B, Atmosriieres containing hydrogen, or gases or vapJrs of equivalent 

hazard such as manuf'actured gas; 

Group C, Atmospheres containing ethyl-ether vapJrs, ethylene, or cycle-propane; 

Group D, Atmospheres conte,ining gasoline, hexane, naphtha, benzine, butane, 

propane, alcohol, acetone, benzol, lacquer solvent vapors or natural gas; 

Group E, Atmospheres containing metal dust, including aluminum, magnesium., and 

their commercial alloys, and other metals of similarly hazardous characteristics' 

Group F, Atmospheres containing carbon black, coal or coke dust; 

Group G, Atmospheres containing flour, starch, or grain dusts. 

li::_~Qo .o3.. swa£i.fi,g_Q2.cu!*'3.ll.C1k£· 

See Chapters E-·510 t'O E-517 inclusive for rules applying to garages, aircraft 

hangars, gasoline dispensing and service stations, bulk storage plants, finishing 

processes, and flammable anesthetics. 

:fil:::.20.o.dlk~_JUfil?lLLJpcg:ti.Q.ng. 

Class I loca:li ons are those in which flammable gases or vapors are or may be 

present in the air in quantities sufficient to produce explosive or ignitible mix­

tures. Class I. locations shall include the following: 

(1) Clas.§.. I,_Div~si~. Locations (a) in which hazardous concentrations of 

flammable gases or vapors exist continuously, intermittently, or periodically under 

normal operating conditions, (b) in which hazardous concentrations of such gases or 

vapors may e:xist frequently because of repair or maintenance operations or because 

of leakage, or (c) in which breakdown or faulty operation of equipment or processes 

which might release hazardous concentrations of flammable gar::ies or vapors, might 

also cause simultaneous failure of electrical equipment. 

Note: This classification would usually include locations where flammable 

volatile liquids or liquefied flammable gaf;es are transferred from one contaJner to 

another; interiors of spray booths and areas in the vicinity of spraying and paint·· 

ing operations where volatile flammable solvents are used; locations containing open 
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tanks or vats of volatile flammable liquids; dcying rooms er compartments for the 

evaporation of flal1lillable solvents; locations containing fat and oiJ.extraction ap:.p:i.r­

atus using volatile flammable solvents; ix>rtions of cleaning and dyeing plants where 

hazardous liquids are used; gas generator rooms and other :rx>rtions of gas manufact­

uring plants where flammable gas may escape; inadequately ventilated pump rooms for 

flammable gas or for volatile flarrnnable liquids; and all other locations where 

hazardous concentrations of flammable va:rx>rs or gases are likely to occur in the 

course of normal operations. 

(2) .Qlass IL_.~1.-.Yisfon 2. Locations (a) in which flammable volatile liquids 

or fla:rmnable gases arc h'J.nd . .'...ed, processed or used, but in which the hazardous liq­

uids, vap:irs or ga;3es will ,lormally be confined within closed containers or closed 

systems from which they can escape only in case of accidental rupture or breakdown 

of such containers or sy-ste'Jb', 0r in case of abnormal operation of equipment, (b) 

in which hazardous concentrations of gases or vafOrS are normally prevented by 

positive mEichanical ventilation, but which might become hazardous through failure 

or abnormal operation of the ventilating equipment, or (c) which are adjacent to 

Class I, Division 1 locations, and to which hazardous concentrations of gases or 

VafOrs might occasionally be communicated unless ;mch communication is prevented by 

adequate positive-pressure ventilation from a source of clean air, and effective 

safeguards against ventilation failure are p:io vided. 

Note 1. Tb,is classification would usually include locations where flammable 

volatile liquids or flar:i..."'nable gases or vafOrs are used., but which, in the judgment 

of the Ef.dminidimtiv€1; authority, would become hazardous only in case of an accident 

or of some unusual operating condition. The quantity of hazardous material that 

might escape in case of accident, the adequacy of ventilating equipnent, the total 

area involved, and the record of the industry or businesG with respect to explo­

sions or fires are all factors that should receive consideration in determining the 

classification and extent of each hazardous area. 
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Note 2. Piping without valves, checks, meters and sirnilar devices would not 

ordinarily be deemed to introduce a hazardous condition even though used for haz-· 

ardous liquids or gases. Locations used for the storage of hazardous liquids or of 

liquefied or compreeced gases in sealed conta:Lners wov.ld not normally be considerec1 

hazardous unless subject to other hazardous conditions also. 

];-500~-~C lass II I-Qc_qj;ij.pns. 

Class II locations are thof:le which are hazardous because of the presence of com·· 

bustible dust. Class II locations shall include the following: 

(1) Q.las1J II,.J2;1J!is:Lop_J.. Locations (a) in which combustible dust is or may 

be in suspension in the air continuously, intenni ttently, or periodically under 

norrna.1 opera.ting conditions, in quantities sufficient to produce explosive or 

igni tible mixtures, (b) where mechanical failure or abnormal operation of machin­

ery or equipment might cause such mixtures to be produced, and might also provide 

a source of ignition through simultaneous failure of electrical equipment, operation 

of protection devices, or from other causes, or (c) in which dusts of an electric­

ally conducting nature may be present. 

Note 1. This classification would usually include the working areas of grain 

handling and storage plants; rooms containing grinders or pulverizers, cleaners, 

graders, scalpers, open conveyors or spouts, open bins or hoppers, mixers or blend­

ers, automatic or hopper scales, packing machinery, elevator heads and boots, stock 

distributors, dust and stock collectors (except all-metal collectors vented to the 

outside), and all similar dust producing machinery and equipment in grain process~ 

ing plants, starch plants, sugar pulverizing plants, malting plants, hay grinding 

plants, and other occupancies of similar nature; coal pulverizing plants (except 

where the pulverizing equipment is essentially dust-tight); all working areas where 

metal dusts and p:>wders are produced, processed, handled, packed or stored (except 

in tight containers); and all other sirnilar locations where combustible dust may, 

under nonnal operating conditions, be present. in the air in quantities suffiuient 
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to produce explosive or· ignitible nll.:h'tures. 

Note 2. Combustible dusts which are electrically non-conducting will include 

dusts produced in the handling and processing of· grain and grain products, pul·· 
verized sugar and cocoa, dried egg and milk i:owders, pul-
verized spic 1:is, starch and pastes, :rntato and woodflour, oil meal from beans and 

seed, dried hay, and other organic materials which may produce combustible dusts 

when processed or· handled. Electrically conducting non-metallic dusts will in-

elude dusts from pulverized coal, coke and charcoal. Metallic dusts from magnes~ 

ium, aluminum and almninum bronze are particularly hazardous and every precaution 

must be taken to avoid ignition and explosion. 

(2) Clasp-lL_:Q.iY:isiou_2. Locations in which combustible dust will not no l'" 

mally be in suspension in the air, or will not be likely to be thrown into sus-

pension by the normal operation of equipment or apparatus, in quantities sufficj.ent 

to produce explosive or ignitible mixtures, but (a) where dei:osits or accumulations 

of such dust may be sufficient to interfere with the safe dissipation of heat from 

eJ.ectrical equipment or apparatus, or (b) where such dep:isi ts or accumulations oi' 

dust on, in, or in the vicinity of electricaJ. equipment might be ignited by arcs, 

sparks or burning material from such equipment. 

Note: Locations where dangerous concentrations of suspended dust would not be 

likely, but where dust accumulations might form on, or in the vicinity of electril'.:al 

equipment, would include rooms and areas containing only closed sp:iuting and con-

veyors, closed bins or hoppers, or machines and equipment from which appreciable 

quantities of dust woUld escape only under abnormal operating conditions; rooms o:c 

areas adjacent to locations described in E-500.05 (1), and into which explosive 01· 

ignitible concentrations of suspended dust might be communicated only under abnor-

rnal operating conditions; rooms or areas where the formation of explosive orig-· 

ni tible concentrations of suspended dust is prevented by the operation of effec., 

tive dust control equipment; warehouses and shipping rooms where dust producing 

materials are stored or handled only in bags or containers; and other r::imilar lo-

cations. 
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E::,2QCL.Og. 

Class III locations are those which are hazardous because of the presence of 

easily ignitible fil:ers or flyinw, but in which such fibers or flyings are not 

likely to be in suspension in air in quantities sufficient to produce igni tible 

mixtures. Class III locations shall include the following: 

(1) Ql..~~..J2.iyisiQu..l• Locations in which easily ignitible fibers or 

materials producing combustible flyings are handled, manufactured or used. 

Note 1. Such locations would include some parts of rayon, cotton and other 

textile mills; combustible fiber manufacturihg and processing plants; cotton gins 

and cotton-seed mills; flax processing plants; clothing manufacturing plants; wood­

working plants; and establishments and industries involving similar hazardous pro­

cesses or conditions. 

Note 2. Easily ignitible fibers and flyings will include rayon, cotton (in­

cluding cotton linters and cotton waste), sisal or henequen, istle, jute, hemp, 

tow, cocoa fiber, oakum, baled waste kapok, Spanisl). moss, excelsior and other ma-

terials of similar nature.· 

(2) ClassJ.U~ J;>ivi§ion · 2t- Locations in which easily igni tible fibers are 

stored or handled (except in process of manufacture). 
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CEAPTER E-501 

CLAS.S I INSTALLA'rIOIJS _ HAZARDOUS LOCATIONS 

]L:-.5.Ql .01. General. 

The general rules of this Code shall apply to the installation of electrical 

wiring and equipment in locations classified as Class I under E-500.04 except as 

modified by this Chapter. 

~ . .::2.91.02.J;ransfo~rs ensl C~ai:i19:r£J..• 

The installation of transformers and capacitors shall conform to the following: 

(1) Qlw~.J.l....Divj.sion_l. In Class I, Division 1 locations, transformeTs and 

capacitors shall conform to the following: 

(a) Qo.n:t~Ligl1i.Q...Jhat Will Burn. Transformers and capacitors 

containing a liquid that will burn shall be installed only in approved vaults, which 

shall confonn to E·./+50.41 to E-450.48 inclusive, and in addition, l· there sha11 be 

no door or other communicating opening between the vault and the. hazardous area, 2. 

ample ventilatior:. shall be provided for the continuous removal of hazardous gases o:r 

va)X'r, J. vent openings or ducts 3hall lead to a safe location outside of buildings, 

and 4. vent ducts and openings shall be of sufficient area to relieve explosion 

pressures within the vault, and all p::i rtions of vent ducts within the buildings 

shall be of reinforced concrete construction. 

(b) Not .Q.QIJ.ta:i,ninf: a Lig_uiQ, that \jj.11 Burn. 'l'ransformers and capacitor' 

which do not contain a liqUid that will hurn shall 1. be installed in vaults con-· 

forming to the requirements of E-501.02 (J.) (a), or 2. be approved for Class I loci:~­

tions (explosion-proof). 

(2) Q,lei~1LI~ifil.Q.R.2· In Class I, Division 2 locations, transfor:rr.ers anG 

capacitors shall conform to E-450.21 to E-450.25 incluaive • 

E-501.Q~. Meters~J~~.n1iJ1.fillt§...Jill9..B.elaJ!:f.l,• 

The installation of meters, instruments and relays shall conform to the follow-

ing: 

(1) Q..las2_I, DiviJ;i;i.on l· In Class I, Division 1 locations, meters, instruments 



a.nd relays, including kilowatt-hour meters, instrument transformers and resistors, 

rectifiers and thermionic tubes, shall te provided with enclosures approved for 

Class I locations. 

Note: It is recommended that such equipment be located outside of the hazard­

ous area where practicable. 

(2) Qla~fi-1.:-..UiYi_~on..2. In Class I, Division 2 locations, meters, instru­

ments and relays shall conform to the following: 

(a) .\'[i th ~~r_B~~k....QQJlt9:,..G,ts. Meters, instruments, and relays in 

which are incor:i;:orated contacts for making or ~reaking current shall conform to 

E-501.02(1) unless general purpose enclosures are provided and such contacts are 

1. immersed in oil, or 2. enclosed within a chamber hermetically sealed against the 

entrance of gases or vapors. 

(b) Ilesi.§tm~ Sinij.la;r_~enL. Resistors, resistance devices, 

thennionic tubes, and rectifiers, which are used in or in connection with meters, 

instruments and relays, shall conform to E-501.0J (1), except that enclosures may 

be of general purpose type when such equipment is without make and break or sliding 

contacts (other than slide-wire contacts in :r;otentiometers used in conjunction with 

thermocouples) and when the maximum operating temperature of any ex:i;:osed surface 

will not exceed eighty per cent (80%) of the ignition temperature in degrees Centi­

grade of the gas or va:i;:or involved as determined by A.S .'r.M. test procedure (Desig .. 

nation D286-jO). 

(c) Withp1i1'-&k..Q!' __ £U:§..8&_Qont~cts.t.. Transfoi"lller windings, impedance 

coils, solenoids, and other windings which do not incorporate sliding or make or 

break contacts shall be provided with enclosures which may be of general purpose 

type where vents adequate to pennit prompt escape of any gases or vapors are pro­

vided. 

(d) Q..C?lli?.n1l.1'.llllQ.S.SL.il..§..§.~lli.i?.• Where;lm assembly is made up of com:i;:on~ 

ents for which general purpose enclosures are acceptable under E-501.03 (2) (a) (b) (c), 

a single general purpose enclosure is acceptable for the assembly. Where such an 
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assembly includes any of the equipment described in E-501.0.3 (2) (b) the maximum ob-

tainable surface temperature of any comixment of the assembly shall be clearly and 

pe:rm3.nently indicated on the outside of the enclosure. 

Wiring methods shal:t conform to the following: 

(1) .Qlass I~Plli§.i.Q.11...l• In Class I, Division 1 locations, threaded rigid metal 

corduit or Type MI cable with tennination fittings approved for the location shall be 

the wiring method employed. All boxes, fittings, and joints shall be threaded for 

connection to conduit or cable telminations, and shall be explosion-proof. Threaded 

joints shall be made up with at least five threads fully engaged. Type MI cable 

shall be installed and supported in a. manner to avoid tensile stress at the termina·~ 

ti on fittings. Where necessary to employ flexible com1ections, as at motor term:i.n-

a1s, flexible fittings approved for Class I locations (explosion-proof) shall be 

used. 

(.2) Class L D.ivisirul,.2. In Class I, Div:i:sion 2 locations, threaded rigid 

metal conduit or Type MI cable with termination fittings approved f'or Class I lo-

cations shall be the wiring method employed. Type MI cable shall be installed in 

a manner to avoid tensile stress at the termination fittings. Where provision must 

be made for limited fle:xibili ty, as at motor terminals, fle:xible metal fittings, 

fle:xible metal conduit with approved fittings, or flexible cord approved for extra 

hard usage and provided with approved bushed fittings shall be used. An additional 

conductor for grounding shall be included in the fle:xible cord unless other accept-· 

able means of grounding are provided. 
E-501.0,j~ 
· · · Seals are provided in conduit systems to prevent the passage of gases, 

vap:irs or flames from one :i;:ortion of the electrical installation to another through 

the conduit. Such communication through •rype 1H cable is inherently prevented by 

construction of the cable, but sealing compound is used in cable termination fittings 

to exclude moisture and other fluids from the cable insulation, and shall be of a 
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type approved for the conditions of use. Seals in conduit systems shall conform to 

the following: 

(1) Q~L....]ivi§ion J.. In Class I, Division 1 locations, seals shall be 

located as follows: 

(a) In each condUit run entering an enclosure for sWi tches, circuit~· 

breakers, fuses, relays, resistors or other apparatus which may produce arcs, sparks 

or high temperatures. Seals shall be placed as close as practicable and in no case 

more than 18 inches from such enclosures. 

(b) In each conduit run of 2-inch size or larger entering the enclosure 

or fitting housing terminals, splices or taps, and within 18 inches of such en­

closure or fitting. 

Note: Where two or more enclosures for which seals are required under E-501.05 

(1) (a) (b) are connected by nipples or by runs of conduit not more than 36 inches 

long, a single seal in each such nipple connection or run of conduit would be suffi­

cient if located not more than 18 inches from either enclosure. Ordinary conduit 

fittings of the 111 11 , 11T11 or "Cross" type would not usually be classed as enclosures 

when not larger than the trade size of the conduit. 

(c) In each conduit run leaving the ClassI, Division 1 hazardous area. 

The sealing fitting may be located on either side of the boundary of such hazardous 

area, but shall be so designed and installed that any gases or var:ors which may en-· 

ter the conduit system, within the Division 1 hazardous area, will not enter or be 

communicated to the conduit beyond the seal. There shall be no union, coupling, 

box or fitting in the conduit between the sealing fitting and the p:iint at which 

the conduit leaves the Division 1 hazardous area. 

(2) Clas~_..L_..Uiruion_k In Class I, Division 2 locations, seals shall be 

located as follows: 

(a) For conduit connections to enclosures which are required to be 

approved for Class I locations, seals shall be provided in conformance to E-501.05 

(1) (a) (b). All portions of the conduit run or niipple between the seal and such 
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enclosure shall conform to E-501.04 (1). 

(b) In each conduit run passhig i'rorn the Class I, Division 2 hazardous 

area into a non-hazard01:._s area. The sealing fitting may be located on either side 

of t.he boundary of such hazardous area, but shall be so designed and installed that 

any gases or var:ors which may enter the conduit system, within the Division 2 haz­

ardous area, will not enter or be communicated to the conduit beyond the seal• 

Rigid conduit shall be used between the sealing fitting and the ~oint at which the 

conduit leaves the hazardous area, and a threaded connection shall be used at the 

sealing fitting. There shall be no union,. coupling, box or fitting in the conduit 

between the sea::t:i.ng fitting and the i:oint at which the conduit leaves the hazardous 

area. 

(3) QlasIL,I.,._Qi~ti •. ~iQ..ntt..l_ a,rid_2. Where seals are required, they shall conform 

to the following: 

(a) Eil,:ti.J.~. Enclosures for connections or for equipment shall be pro-­

vided with approved integral means for sealing, or sealing fittings approved for 

Class I locations shall be used. 

(b) Q~. Sealing compound shall be approved for the pu.rr:ose, shall 

not be affected by the surrounding atmosphere or liquids, and shall not have a 

melting r:oint of less than 93oC.(200oF.). 

(c) ,'I'h'icJ.u1ess of Q.ompounfl. In the completed seal, the minimum thickness 

of the sealing comi:ound shall be not less than the trade size of the conduit, and 

in no case less than 5/8 inch. 

(d) fu21J&Sl.S.Jl~· Splices and taps shall not be made in fittings 

intended only for sealing with compound, nor shall other fittings in which splices 

or taps are made be filled with comr:ound. 

(e) Dra:i.m~. Where there is probability that liquid or other condensed 

va}?Or may be trapped within enclosures for control equipment or at any :i;:oint in the 

raceway system, approved means shall be provided to prevent accumulation or to 
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penni t periodic draining of such liquid or condensed vapor. 

(f) Mq_j&]'JL_gnd G~CJ...t.Qr..£. Where · · 

there is probo.bili ty that J.iquid or condensed vai;or may accumulate 

within motors or generators, joints and conduit systems shall be arranged to :minim:- : 

ize entrance of J.iquid. If means to prevent accU'lmlation or to permit periodic 

draining are judged necessary, such means shall be provided at the time of manu­

facture, and shall be deemed an integral part of the machine. 

(g) £:1:.EIB.§ID12~ In an assembly where equipment which may produce arcs, 

sparks or high temperatures is located in a compartment separate from the compart­

ment containing splices or taps, and an integral seal is provided where conductors 

pass from one compartment to the other, the entire assembly shall be approved for 

Class I locations. Seals in conduit connections to the comiJa.rtment containing 

splices or taps shall be provided in Class I, Dtvision 1 locations where required 

by E-501.05 (1) (b) • 

!:;5QJ,...o6.!... -.fu:iil.ches,_Q.i_r'9ui.t~Bre§:ke.rJi.i..11otor Co.n.t.mlli~ru'.l~· 

Switches, circuit-breakers, motor controllers and fuses shall conform to the 

following: 

(1) Clafi£ __ J£ Divi.i'liQ.ILJ.. In Class I, Division 1 locations, switches, circuit­

breakers, rrotor controllers and fuses, including push buttons, relays and similar 

devices, shall be provided with enclosures, and the enclosure in each case togei:h er 

with the enclosed apparatus shall be approved as a complete assembly for use in 

Class I locations. 

(2) Clas.s.,_I..i. ].ivj.sj,QIL.k. Switches, circui t~breakers, motor controllers and 

fuses in Class I, Division 2 locations shall confonn to the following: 

(a) hllli~Reauj,L~.9.· Circuit-breakers, rnotor controllers and switches in~. 

tended to internpt current in the normal perfo1"Llance of the function for which they 

are installed shall be provided with enclosures approved for Class I locations, 

unless general puri:ose enclom res are provided and 1. the interruption of current 

occurs within a chamber hennetically sealed against the entrance of ge.ses and 
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va:r;ors, or 2. lihe current interrupting contacts are oil-immersed and the device 

is approved for locations of this class anddi.vision. 

Note: This 'Will include service and branch circuit switches and circuit·­

breakers; motor controllers, including push-buttons, pilot switches, relays and 

motor-overload protective devices; and switches and circuit-breakers for the con­

trol of lighting and appliance circuits. Oil-immersed circui t-·breakers and con­

trollers of ordinary general use type may not confine completely the arc produced 

in the interruption of heavy overloads, and specific approval for locations of this 

class and division is therefore necessary. 

(b) JsoJatin~tQPJill• Enclosures for disconnecting and isolating 

switches without fuses and which are not intended to interrupt current may be of 

general purpose type. 

(c) Et1.£les. For the protection of motors, appliances and lamps, except 

as provided in E-501.06(2) (d), 1. standard plug or cartridge fuses may be used 

provided they are placed within enclosures approved for the purrose and for the 

location, or 2. fuses of a type in which the operating element is immersed in oil 

or other approved liquid, or is enclosed within a chamber hermetically sealed a­

gainst the entrance of gases and vapors may be used provided they are approved for 

the pur:r;ose and are placed within general pu.r:r;ose enclosures. 

(d) ID.w.S!.;;t. or Gircuil-!lrsmkers f:or_Oyercrnent. P:r.:s;rtection. When not more 

than 10 sets of approved enclosed fuses, or not more than 10 circuit-breakers which 

are not intended to be used as switches for the interruption of current, are in­

stalled for branch or feeder circuit protection in any one room, area or section of 

this class and division, the enclosures for such fuses or circui t--breakers may be 

of general pu.r:r;ose type, provided the fnsen or circuit·breakers are for the pro~, 

tection of circuits or feeders supplying lamps in fixed :r;ositions only. 

Note: A set of fuses shall be construed to mean a group containing as many 

fuses as are required to perform a single protective function in a circuit. For 

example, a group of 3 fuses protecting an ungrounded three-phase circuit, and a 
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single fuse protecting the ung1~unded conductor of an identified two-wire single­

phase circuit, would each be considered as a set of fuses. Fuses conforming to 

E-5ol.o6(2) (c) need not be included in counting the 10 sets of fuses permitted in 

general purrose enclosures. 

fil-..2.QhCflc....QmitmUm..n~mrr~ R~Lat.9J's. 

Transformers, impede,:nce coils and resistors used as or in conjunction with 

control equipment for motors, generators and appliances shall conform to the follow­

ing: 

(1) Q.l,g,ss I.~211.l• In Class I, Division l locations, transformers, 

impedance coils and resistors~ together with any switching mechanism associated with 

them, shall be provided with enclosures approved for Class I locations (explosion­

proof). 

(2) Qlass I~_:visio~ In Class I, Division 2 locations control transform­

ers and resistors shall conform to· the following: 

(a) S·i·~~ri;tsms. Switching mechanisms used in conjunction with 

transformers, impedance coils and resistors shall conform to E-501.06(2). 

(b) CoU~.....anQ. Windin~· Enclosures for windings of transformers, sole­

noids or impedance coils may be of g·eneral purpose type, but shall be provided with 

vents adequate to permit prompt escape of gases or vapors that may enter the en­

closure. 

(c) Resistors. Resistors sh&ll be provided with enclosures and the 

assembly shall be approved for Glass I locations, unlsss resistance is non-variable 

and maximum operating temperature, in degrees Centigrade, will not exceed eighty 

per cent (80%) of the ignition temperature of the gas or VaJ?Jr involved as deter­

mined by A.S.T.M. test procedure (Designation D 286-30). 

E-2{)1.08. Moto:re...flll.d_Q~n!i:!rato;r_§. 

Motors and generators shall conform to the following: 

(1) Clas§) I. Div;i.tiQ.u...1· In Class I, Division 1 locations, motors, generators 

and other rotating electrical machinery shall be approved for Class I locations 
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(explosion-proof). 

(2) Class I. DJ.vision 2. In Class I, Division 2 locations, motors, generators 

and other rotating electrical machinery in which are employed sliding contacts, 

centrifugal or other types of switching mechanism (including motor ove:rcurrent 

devices), or integral resistance devices, either while starting or while running, 

shall be approved for Class I locations (explosion-proof), unless such sliding con­

tacts, switching mechanisms and resistance devices are provided wi.th enclosures 

approved for such locations. 

Note: This rule does not prohibit installation of open or non-explosion-proof 

enclosed motors, such as squirrel cage induction motors, without brushes, switching 

mechanism, etc., in Class I, Division 2 locations. 

P::=5Ql .09. Ligh:!i.i.ng,.J2m™ .... 

Lamps shall be installed in fixtures which shall conform to the following: 

(1) ~§ I. Divi.,siQn..l~. In Class I, Division 1 locations, lighting fixtures 

shall conform to the following: 

(a) ~:r~rveQ. Fi~urell.• Each fixture shall be approved as a complete 

assembly for locations of this class, and shall be clearly marked to indicate the 

maximum wattage of lamps for which it is approved. Fixtures intended for p::>rtable 

use shall be specifically approved as a complete assembly for that use. 

(b) ~cal Damage. Each fixture shall be protected against physical 

damage by a suitable guard or by location. 

(c) ~.endent F~u.r..~· Pendent fixtures shall be suspended by and supp­

lied through threaded rigid conduit stems and threaded joints shall be provided with 

set-screws or other effective means to prevent loosening. For stems longer than 

12 inches, permanent and effective bracing against lateraJ. displacement shall .be 

provided at a level not more than 12 inches above the lower end of the stem, or 

flexi.bili ty in the form of a fitting or flexLble connector approved for the purp:>se 

and for the location shall be provided not more than 12 inches from the p:>int of 
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attachment to the supr;orting box or fitting. 

(d) .fuumo..J1.g. Boxes, box assemblies or fittings used for the support of 

lighting fixtures shall be approved for the purp:>se and for Class I locations. 

(2) .Q1ass I, D..iv1,don 2. In Class I, Division 2 locations lighting fixtures 

sha11 conform to the following: 

(a) ,fQ.£]aQ;l,.Q..l41IDm• Portable lamps shall conform to E-501.09(1) (a). 

(b) :F'i~d Lighting. Lighting fixtures for fixed lighting shall be pro­

tected from physical damage by suitable guards or by loccction. Where there is 

danger that falling sparks or hot metal from lamps or fixtures rrdght ignite 1oca1"· 

ized C'.)ncsintrations of flammable vaprs or gases, sui tab:'..e enclosures or other 

effective protective means shall be provided. Where lamps are of a size or type 

which may, under normal operating conditions, reach surface temperatures eJ<e1:;eding 

eighty per cent (80~~) of the igni tic."n temperature in degrees Centigrade of the gas 

or va};X)r invoJved, as cJ.etennined by A.S.T.M. test procedure (Designation D 286-JO), 

fixtures shall con.form to E-501.09(l)(a). 

(c) .Pe~1dent Fixtur§.2. Pendent fixtures shall be suspended by threaded 

rigid conduit stems or by other approved means" For rigid stems longer than 12 

inches, i:ennanent and effective bracing against lateral displacement shall be pro­

vided at a level not more than 12 inches above the lower end of the stem9 or f'lexi -­

bili ty in the form of a fitting or flexible connector approved for the pur};X)se shaJ.1 

be provided not mo re than 12 :Lncbe.s from the roint of attachment to the suprorting 

box or .fi ttinc;. 

(d) .§.gpwA~· Boxes, 'box assemblies, or fittings used for the supl-'Ort 

of' ligh-c.i.n.g fixtures shall be approved for the purrose. 

(e) §.Hi..1;;J1~B-! Sw:i.tches which are a ·part of an asnembled fixture or cf 

an inc~ivl.dual lampholder shall conform to the requirements of F>-501.06 (2) (a) • 

(f) Starting Eguim51JJt.• Starting and control equipment for mercury··· 

vapor and fJuo.rescent lamps shall confonn to the requirements of F.-501.0'7 (2) · 
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~-.iOl.lO. A.m;Uiances, Ii,itred end Portab~. 

Appliances, fixed and portable, shall conform to the following: 

(1) Qlass I~ Divis~. In Class I, Division 1 locations, appliances, in­

cluding electrically-heated and motor-driven appliances, shall be approved for 

Class I locations. 

(2) C1ass I. Division 2~ In Class I, Division 2 locations, appliances, fixed 

and :portable, shall conform to the following: 

(a) Heaters.. Electrically-heated appliances shall be approved for 

Class I locations. 

(b) !iQtor~ Motors of motor-dtiven appliances shall conform to E-501.08 

(2). 

(c) §.witcb,es, Qircllijcbreak;ers,t..._,filld_F'IJ§.es. Switches, circuit-breakers 

and fuses shall conform to E-501.06(2). 

~;-5cn.11. F.J.S!JQ.ble Cords, Class I. Divisions_l ang 2. 

A flexible cord may be used only for connection between a :portable lamp or a 

:portable appliance and the fixed portion of its supply circuit and where used shall 

(1) be of a type approved for extra hard usage, (2) contain, in addition to the 

conductors of the circuit, a grounding conductor conforming to E-400.13, (3) be con-· 

nected to terminals or to supply conductors in an approved manner, (4) be supported . 

by clamps or by other suitable means in such a manner that there will be no tension 

on the terminal connections, and (5) suitable seals shal 1 be prov:i.ded where the 

flexible cord enters boxes, fittings or enclosures of explosion-proof type. 

Note: Where flexible cords may be exposed to liquids having a deletetious 

effect on the conductor insulation, they should conform also to E-501.13. 

~l·l.2. ~~§:rui Attacpment Plu.g-Q,,._~.fllLl_, JD.visions l~· 

Receptacles and attachment plugs shall be of the type providing for connection 

to the grounding conductor of the flexible cord, and shall be approved for Class I 

locations. 
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E...::50l·U· Conductor~ In§ulatiop Class I, DivisiQn...J.....5l:nd _g. 

Where condensed vapors or liquids may colle9t on.or come in contact with the 

insulation on conductors, such insulation shall be of a type approved for use under 

such conditions or the insulation shall be protectE;Jd by. a sheath of lead or by 

other approved means. 

Jji,-201.14. · Signal, Alarm, Remote:,cofilrgl and Communica:l:!ion ... §ys.:1/.flms. 

Signal, alarm, remote-control and communication systems shall conform to the 

following: 

(1) Qlass I, Division l· In Class I, Division 1 locations, all apparatus and 

equipment of signalling, alarm., remote-control and communication systems, irres­

pective of voltage, shall be approved for Class I locations, and all wiring shall 

conform to E-501.04(1) and E~501.05 (1) and (3). 

(2) Qlass I,. D,ivj.s;i.Q.U...2. In Class I, Division 2 locations, signal, alarm, 

remote-control and communication systems shall conform to the following: 

(a) Q~~. Switches and circuit-breakers, and make and break contacts 

of push buttons, relays, and alarm bells or horns, shall have enclosures approved 

for Class I locations, unless general purpose enclosures are provided and current 

interrupting contacts are 1. immersed in oil, or 2. enclosed within a chamber 

hermetically sealed against the entrance of gases or vapors. 

(b) Re§istors and fil,m;ila;i:_Eg11ipment. Resistors, resistance devices, 

thermionic tubes and rectifiers shall conform to E-501.03(2) (b). 

(c) mt~cto.r.g. Enclosures which may be of general purpose type shall 

be provided for lightning protective devices and for fuses. 

E-!,201.15. Lj,y~ Parts, Cla~s I, lli,vj.sions 1 and k 

There shall be no exposed live parts. 

E-501.16. Gro~g,, Clase J. Div.li,i.Q~ La~. 

Wiring and equipment shall be grounded in conformity with the following: 

(1) E;igt9J>ed P.@.:::::!:ifJ.• The exposed non-current-carrying metal parts of equip-
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ment such as the frames or metal exteriors of motors, fixed or portable lamps or 

appliances, lighting fixtures, cabinets, cases, and conduit, shall be g:ro:unded as 

specified in Chapter E-250 of this Code. 

(2) Bondi~. The locknut-bushing and double-locknut types of contacts shall 

not be depended upon for bonding purposes, but bonding jumpers with proper fittings 

or other approved means shall be used. Where fle:xible con<lui t is used as pemitted 

in E-501.04(2), bonding jumpers with proper fittings shall be provided around such 

conduit. 

(3) l!~iug ~rotectiQll• Each ungrounded service conductor of a wiring 

system in a Class I leication, when supplied from an ungrounded overhead electrical 

supply system in an area where lightning disturbances are prevalent, shall be pro­

tected by a lightning protective device of proper type. Lightning protective de­

vices shall be connected to the service conductors on the supply side of the ser­

vice discorJnecting means, a:1d shall be bonded to the raceway system at the servl C',e 

entrance. 

(4) Q:~19.~d ServiQ.fl Congucto;r Bonded to R§,Q.21!/f!Jl• Wiring in a Class I lo­

cation, when supplied from a grounded alternating current supply system in which 

a grounded conductor is a pa~t of the service, shall have the grounded service con­

ductor bonded to the raceway Dystem and to the grounding conductor for the raceway 

system. The bonding connection to the grounded service conductor shall be made on 

the supply side of the service disconnecting means. 

(5) .Iransfonner G:round Bo_rW.f?.d ... ~.o Raceway. Wiring in a Class I location, 

when supplied from a grounded alternating current supply system in which no ground­

ed conductor is a part of the service, shall be provided with a metallic connection 

between the supply system ground and the raceway system at the service entrance• 

The metallic connection shall have a current carrying capacity not less than 1/5 

that of the service conductors, and shall in no case be smaller than No. 10 when 

of soft copper, or No. 12 when of medium or hard-drawn copper. 
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(6) M'!JJ.:1i12le Ground.§.• Where, in the application of E-250.021, it is 

necessary to abandon one or more grounding connections to avoid objectionable pas­

sage of current over the grounding conductors, the connection required in E-501.16 

(4) and (5) shall not be- abandoned while any other g:rounding connection remains 

connected to the supply system. 

CHAPTER E-502 

CLASS II INSTAI.Ul.TIONS - HAZARDOUS LOCATIONS 

&J-502.0l. General. 

(1) The general rules of this Code shall apply to the installation of elec­

trical wiring and apparatus in locations classified as Class II under E-500.05 

except as modified by this Chapter. 

(2) "Dust-igni tion-proof 11 , as used in this Chapter, shall mean enclosed in a 

manner which will exclude ignitible amounts of dusts or amounts which might affect 

performance or rating and which, when installation and protection are in confonnance 

with this Code, will not permit arcs, sparks or heat otherwise generated or liber­

ated inside of the enclosure, to cause ignition of exterl.or accumulations or at­

mospheric suspensions of a specified dust on or in the vicinity of the enclosure. 

Note 1. Equipment installed in Class II locations should be able to function 

at full rating Without developing surface temperatures high enough to cause ex­

cessive dehydration or gradual carbonization of any organic dust deposits that may 

occur. Dust which is carbonized or is excessively dry is highly susceptible to 

spontaneous ignition. In general, maximum sui;face temperatures under actual opera­

ting conditions should not exceed 165°C.(329°F-) for equipment which is not subject 

to overloading, and 12:>°C. (2Li.8oF.) for equipment such as motors, p:iwer transform­

ers, etc., which may be overloaded. 

Note 2. Equipment and Wirl.ng of the type defined in Chapter E-100 as explo­

sion-proof is not required in CJ.ass II locations, and may not be acceptable unless 

approved for such locations. 
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E::.5.0,bQ.g~;rme rs and c amci t,g :ra.. 

The installation of transformers and capacitors shall confonn to the following: 

(l) Q.la§s II, Division l• In Class II, Division 1 locations, transformers 

and capacitors shall confonn to the following: 

(a) .Q.ontaining a Ligµi<j th§.t Will Burn. Transformers and capacitors 

containing a liquid that will burn shall be installed only in approved vaults con­

forming to E-450 .41 to E-450 .48 inclusive, and in add:i. tion 1· door or other open­

ings communicating with the hazardous area shall have self-closing fire doors on 

both sides of the wall, and the doors shall be carefully fitted and provided with 

suitable seals (such as weather stripping) to minimize the entrance of d11st into the 

vault, 2~ vent openings and ducts shall communicate only with the outside air, and 

.3. suitable pressure-relief openings communicat.ing with the outside air shall be 

provided. 

(b) J']-;_;Ji._Q£:~!·,*~~2i-;_ii!:. lQ..gyid that Will J?.li.10.l• Transformers and capacitors 

which do not contain a liquid that will burn shall 1. be installed in vaults con­

forming to E-450 .41 to E-1+50.M~ :i.nclusive, or 2. be approved as a complete assem­

bly includ::1.:ng te1rnina.l co:nneet;l.ons for Class II loca.tions. 

(c) ;1~-:,_1;!11 DlliJ:~G.. h-::; tmncformer or ea;;:>n..r~.j_ wr shall be :i.nst.e.11ec1 in a 

location where dust from ma.g:aesilun1 aluminum, aluminun bronz&1 powders, or other 

metals of dmi.larly hazardous cha rac teri stic s may,tbe present. 

(2) QJ.,g,;~_JJ_,_:Qi.Yifil.Qn,2. In Class II, Division 2 locations, transformers 

and c::.i.paci tc rs shall conform to the following: 

(a) CQntgj.nj.ng a L:iguid that WilLBm· Trrusformers and capacitors 

containing a liquid that will burn shall be installed in vaults confonning to 

E-450.41 t~ E-450.48 inclusive. 

(b) .QQU]._aining Askarel. Transformers containing askarel and rated in 

excess of 25 kva shall 1· be provided with pressure-relief vents, 2. be provided 

with means for absorbing any gases generated by arcing inside the case, or the pres­

sure-relief vents shall be connected to a chimney or flue which will carry such 
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gases outside the building and 3. have an air space of not less than 6 inches be­

tween the transformer cases and any adjacent combustible materlal. 

(c) Dry-'tyi;ie._Trapsformers. Dry-type transformers shall be installed in 

vaults or shall 1. have their windings and tenninal connections enclosed in tight 

metal housings without ventilating or other openings, and 2. operate at voltages 

not exceeding too volts. 

E-502.03. Rll~rotection, Q:!J!~ II, Divisions 1 and 2. 

In geographical locations where lightning disturbances are prevalent, wiring 

systems in Class II locations shall, when supplied from overhead supply systems, be 

suitably protected against high-voltage surges. This protection shall include suit­

able lightning protective devices, interconnection of all grounds, and surge-pro­

tective capacitors. 

Note 1· Suitable lightning protective devices should include primary devices, 

and also secondary devices where overhead secondary lines exceed 300 feet in length 

or where secondary is ungrounded. 

Note 2. Interconnection of all grounds. should include grounds for primary and 

secondary lightning protective devices, secondary system grounds if any, and grounds 

of conduit and equipment of the interior wiring system. For ungrounded secondary 

systems, secondary lightning protective devices may be provided both at the service 

and at the p:>int where the secondary system receives its supply, and the interven­

ing secondary conductors may le accepted as the metallic connection between the 

secondary protective devices, provided grounds for the primary and secondary devices 

are metallically interconnected at the supply end of the secondary system and the· 

secondary devices are grounded to tmraceway system at the load end of the secon­

dary system. 

Note 3. Surge protective capacitors should be of a type especially designed 

for the duty, should be connected to each ungrounded se!'ITice conductor, and should 
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be grounded to the interior conduit system. Capacitors should be protected by .30-

ampere fuses of suitable type and voltage rating, or by automatic circuit-breakers 

of suitable type and rating and should be connected to the supply conductors on the 

supply side of the service disconnecting means. 

~02.0A. Wiring Methods. 

Wiring methods shall conform to the following: 

(1) Class II1 Diyision 1. In Class II, Division 1 locations, threaded rigid 

metal conduit o~ Type MI cable with termination fittings approved for the location 

shall be the wiring method employed. Type MI cable shall be installed and supp::>rted 

in a manner to avoid tensile stress at the termination fittings. 

(a) ]:it.tings and Bazes. Fittings and boxes shall be provided with thread­

ed bosses for connection to conduit or cable terminations, shall have close fitting 

covers, and shall have no openings (such as holes for attachment screws) through 

which dust might enter, or through which sparks or burning material might escape. 

Fittings and boxes in which taps, joints or terminal connections are made, or which 

are used in locations where dusts are of an electrically-conducting nature shall 

be dust-ignition-proof and approved for Class II locations. 

(b) Flexj.ble Connec:ti.o.ns. Where necessary to employ flexible connections, 

dust-tight flexible connectors, flexible metal conduit with approved fittings, or 

flexible cord approved for extra hard usage and provided with bushed fittings shall 

be used, except that where dusts are of an electrically-conducting nature, flexible 

metal conduit shall not be used, and flexible cords shall be provided with dust­

tight seals at both ends. An additional conductor for grounding shall be provided 

in the flexible cord unless other acceptable means of grounding is provided. Where 

flexible connecti. ons are subject to oil or other corrosive conditions, the insula­

tion of the conductors shall be of a type approved for the condition or shall be 

protected by means of a suitable sheath. 

(2) ~la~s II, Division 2. In Class II, Division 2 locations, rigid metal 
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conduit, electrical metallic tubing or Type MI cable with approved termination fit­

tings shall be the wiring method employed. 

(a) Fittings-ll:nd Boies. Fittings and boxes in which taps, joints or 

terminal connections are made shall be designed to minimize the entrance of dust, 

and 1. shall be provided with telescoping or close fitting covers, or other effec­

tive means to prevent the escape of sparks or burning material, and 2. shall have 

no openings (such as holes for attachment screws) through which, after installation, 

sparks or burning material might escape, _or through which adjacent combustible ma­

terial might be ignited. 

(b) rlexible Connection.!!• Where flexible connections are necessary the 

provisions of E-502.04(1) (b) shall apply. 

E-,502005. SealJ.,ng, Class II, Divieions J. and 2. 

Where a raceway provides communication between ~n enclosure which is ~quired 

to be dust-ignition-proof and one which is not, suitable means shall be provided to 

prevent the entrance of dust into the dust-ignition-proof enclosure, through the 

raceway. This means r.nay be (1) a permanent and effective seal, (2) a horizontal 

section not less than 10 feet long in the raceway, or (3) a vertical section of · 

raceway not less than 5 feet long and extending downward from the dust-ignition-

proof enclosure. 

;E-502.Q6. Sxd,tches, CJ,.rcuj,:t-b.reakers. Motor Qontroller~ and Fut2ea. 

Switches, circuit-breakers, motor controllers and fuses shall conform to the 

following: 

(1) Class II, Division 1. In Class II, Division 1 locations, switches, 

circuit-breakers, motor controllers and fuses shall conform to the following: 

(a) · IYJ;1e Reg_uJ.,rf3.2. Switches, circuit-breakers, motor controllers and 

fuses, including push buttons' relays and similar devices, which are intended to 

interrupt current in the normal performance of the function for which they are in­

stalled, or which are installed where dusts of an electrically-conducting nature 

may be present, shall be provided with dust-ignition-proof enclosures which, to­

gether with the enclosed apparatus in each case, shall be approved as a complete 
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assembly for Class II locations. 

Note: This will include service and branch circuit fuses, switches and cir­

cuit-breakers, motor controllers (including push buttons, pilot switches, relays, 

and motor overload protective devices), and switches, fuses and circuit-breakers for 

the control and protection of lighting and appliance circuits. 

(b) ;&,~oJ..ii!tini §witches. Disconnecting and isolating switches containing 

no fuses and not intended to interrupt current, and which are not installed where 

dusts may be of an electrically conducting nature, shall be provided with tight 

metal enclosures which shall be designed to minimize the entrance of dust, and which 

shall l· be equipped with telescoping o'r close fitting covers, or with other effec-
··' 

tive means to prevent the escape of: sparks or burning material, and 2. have no 
. ~· ,· ·~· 

openings (such· as holes for attachment screws) through which, after installation, 

sparks or burning material might escape, or through which exterior accumulations of 

dust or adjacent combustible material might be ignited. 

(c) Metal Dus~. In locations where dust from magnesium, altuninum, alumi-

num bronze PJWders, or other metals of similarly hazardous characteristics may be 

present, fuses, switches, motor controllers and circuit-breakers shall have en-

closures specifically approved for such locations. 
, 

(2) Class_II. Division i. In Class II Division 2 locations, enclosures for 

fuses, switches, circuit-breakers and motor controllers including push buttons, 

relays and similar devices, shall conform to the requirements of E-502.06(1) (b). 

E-5o2,07. _Control T™formeria !!nd Res:i,stors. 

Transformers, solenoids, impedance coils and resistors. used as or in conjunc-

tion with control equip:nent for motors, generators and appliances shall conform to 
' I\ 

the following: 

(l) ClJlss II:. Division l• In·Class II, Division 1 locations, control trans~ 

formers, solenoids, impedance coils and resistors, and any overcurrent devices or 

switching mechanisms associated with them shall have dust-ignition-proof enclosures 
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approved for Class II locations. No control transformer, impedance coil or resistor 

shall be installed in a location where dust from magnesium·, aluminum, aluminum 

bronze :i;:owders, or other metals of similarly hazardous characteristics may be 

present unless provided with an enclosure specifically approved for such locations. 

(2) Qla§s :(L..J2ivi€';!.,,qn ~. In Class II 1 Division 2 locations, transformers 

and resistors shall conform to the following: 

(a) £Witch~~ Switching mechanisms (including overcurrent 

devices) associated with control transfonners, solenoids, impedance coils and 

resistors, shall be provided with enclosures conforming to E-502.06 (l) (b). 

(b) Q..oilSJ:til._Wi...n~. Where not located in the same enclosure with 

switching mechanisms, control transformers, solenoids and impedance coils shall be· 

provided with tight metal housings without ventilating openings. 

(c) ,Besi~tO'.J;'S. Resistors and resistance devices shall have dust-ignition­

proof enclosures approved for Class II locations, except that where the maximum nor­

mal operating te:nperature of the resistor will not exceed 120°c. (2~.8°F.) non­

adjustable resistors and resistors which are part of an automatically timed start­

ing sequence raay have enclosures conforming to E-502.07(2) (b). 

E-.2_~. O~ • Mo to rs and Gene m to rs. 

Motors and generators shall conform to the following: 

(1) Clas§ II. Di~n...l· In Class II, Division l locations, motors, genera­

tors, and other rotating electrical machinery shall be totally-enclosed not ventil­

ated, totally-enclosed pipe ventilated, or totally-enclosed fan-cooled, and shall 

be approved as dust-ignition-proof for Class II locations. Motors, genera.tors or 

other rotating electrical machinery shall not be installed in locations where dust 

from magnesium, aluminum, alurninuin bronze powders, or other metals of similarly 

hazardous characteristics may be present unless such machines are total1y-enclosed, 

or totally-enclosed fan-cooled, and specially approved for such locations. 

(2) Clas§ II.L...Division 2. In Class II, Division 2 locations, motors, gen­

erators and other rotating electrical machinery shall be totally-enclosed not 
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ventilated, totally-enclosed pipe ventilated, or totally-enclosed fan-cooled, except 

that in locations where, in the judgment of the ttc:\m~r..~s:tra~iV:~ authority, only mod­

erate accumulations of non-conducting, non-abrasive dust are likely to occur, and 

where the equipment is readily accessible for routine cleaning and maintenance self­

cleaning textile motors of the squirrel-cage type, standard open type machines with­

out sliding contacts,. centrifugal or other ~~ypes of switching mechanism (including 

motor overcurrent devices), or integral resistance devices, or standard open type 

machines having such contacts, switching mechanisms or resistance devices enclosed 

within tight metal housings wi thou-G ventilating or other openings, may be installed. 

Motors, generators or other rotating electrical machinery of partially-enclosed or 

splashproof type shall not be installed in such locations. 

E-~02· Vent;U§.ting P:iJ21ng .. 

Vent pipes for motors, generators or other rotating electrl.cal machinery, or 

for enclosures for electrical apparatus or equipment, shall be of metal not lighter 

than No. 24 MS(USS Revised) gauge, or of equally substantial noncombustible material, 

and shall; lead directly to a source of clean air outside of buildings; be screened 

at the outer ends to prevent the entrance of small animals or birds; be protected 

against physical damage and against rusting or other corrosive influences. In 

addition, vent pipes shall conform to the following: 

(1) Class II. Divi§ion 1. In Class II, Division 1 locations, vent pipes, 

including their connections to motors or to the dust-ignition-proof enclosures for 

other equipment or apparatus, shall be dust-tight throughout ·t.heir length. For 

metal pipes, seams and joints shall be (a) riveted (or bolted) and soldered, (b) 

welded, or (c) rendered dust-tight by some other equally effective means. 

(2) Cla~, D1visiop 2. In Class II, Division 2 locations, vent pipes and 

their connections shall be sufficiently tight to prevent the entrance of appreciable 

quantities of dust into the ventilated equipment or enclosure, and to prevent the 

escape of sparks, flame or burning material which might ignite dust accunru.lations or 

combustible material in the vicinity. For metal pipes, lock seams and riveted or 
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welded joints may be used, and tight-fitting sJip joints may be used where some 

flexibility is necessary as at connections to motors. 

]i=.2Qk.l0. Am?,liances, Fi:x;ed and PortaQ1~. 

Appliances, fixed and portable, shall conform to the following: 

(1) In Class II, Division 1 locations, appliances, 

including electrically-heated a.nd motor-driven appliances, shall be dust-ignition­

proof approved for Class II .locations. Where dust from magnesium, aluminum, alumi­

num bronze p:>wders, or other metals of similarly hazardous characteristics may be 

present, such appliances shall be specifically approved for such locations. 

(2) Cl~§_J,I~_Di.Yisi.Q.n..2• In Class II, Division 2 locations, appliances, 

fixed and portable, shall conform to the follow:i.ng: 

(a) ~aters. Electrically-heated appliances shall be dust-ignition­

proof approved for Class II locations~ 

(b) !:fu.t.QA§. Motors of motor-driven appliances shall e;onfo:rm to E-502.08 

(2) • 

(c) .§.wi tches 1 Circui t-br~akers and Fuses. Enclosures fo:r switches, 

circuit-breakers, and fuses shall conform to E-502.06 (1) (b). 

(d) Transtormers, Im;p~d.§,nce Coi,ls and Resifilot.§1• Transformers, sole­

noids, impedance coils and resistors shall conform to E-502007(2). 

Note: Where there is a ::i;:ossibili ty that a portable appliance may be used in 

both Division 1 or Division 2 locations of this class, such appliance should con­

feirrn to the requirements for Division 1 locations. 

E-206&.lL. !iighting F~~ 

Lamps shall be installed in fixtures which shall conform to the following: 

(1) Cla..s§ II, Divi,gi~ In Class II, Division 1 locations, lighting fix­

tures for fixed and portable lighting shall conform to the following: 

(a) fil2P.1.'.Q.YSJ£Lfi.1dlures. Each fixture shall be dust-ignition-proof and 

approved for Class II locations, and shall be clearly marked to indicate the maxi-

mum wattage of the lamp for which it is approved. In locations where dust from·"· •, ,') 
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magnesium, aluminum, aluminum bronze p:>wders, or other metals of similarly hazardous 

characteristics may be present, fixtures fc·r fix0d or p:>rtable lighting, and all 

auxiliary equipment, shall be specif:' .. cally approved for such locations. 

(b) .filXID.~l.. ~J~,g,f"l.A Each fixture shall be protected against physical 

damage by a suitable gua:::d or hy locat:i.on. 

(c) P.!$..bi?.:tXi3.'.i.;'"~~1.rrr~...:. PEil'"-dent fixtures shall be suspended by threaded 

rigid conduit stems or ~hains with approved f:l.tt:i.ngs, or by other approved means. 

For rigid stems longer than. 12 inches permanent and effective bracing against later·· 

al displacement shall b3 provided at a level not more than 12 inches above the lower 

end of the stern, or fle:x:i..bili ty in the form of a fitting or a flexible connector 

approved for the pur!X)se and for the location shall be provided not more than 12 

inches from the i:oint of atta'3hment to the supporting box or fitting. Threaded 

joints shall be provided with set~screws or other effective means to prevent loosen­

ing. Where wiring between an outlet box or fitting and a pendent fixture is not en­

closed in conduit, flexible cord approved for hard usage shall be used, and suitable 

seals shall 1:e provided where the cord enters the fixture and the outlet box or fit­

ting. Flexible cord shall not serve as the supporting means for a fixture. 

(d) a'\J.J? .. ~ .. rt.a. Boxes, box assemblies or fittings used for the ru pport of 

lighting fixtures shall be approved for the purpose and for Class II locations. 

(2) QlasL~ivision 2. In Class II, Division 2 locations, lif#:lting fix­

tures shall conform to the following: 

(a) .furtab_le_Larn..J2a• Portable lamps shall be dust-ignition-proof and 

approved for Class II locations. '.Ihey shall be clearly IM.rked to indicate the maxi~ 

mum wattage of lamps for which they are approved. 

(b) Ei~cl Light~. Lighting fixtures for fixed lighting, when not of 

a type approved for Class II locations, shall provide enclosures for lamps and lamp­

holders which shall be designed to minimize the deposit of dust on lamps and to pre­

vent the escape of sparks, burning material or hot metal. Each fixture shall be 
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clearly marked to indicate the maximum wattage of lamp which may be used without 

exceeding a ma:ximum e:iq::osed surface tempera;t;:u.:re of 165°C. (.329o:F .) under normal condi ~' .. 

tions of use. 

(c) Phys.1Q.5ll.))_ama~. Lighting fixtures for fixed lighting shall be pro­

tected from physical damage by suitable guards or by location. 

(d) Peu®.!lt~Fw11:r"~~· . Pendent fh.--tures shall be suspended by threaded 

rigid conduit stems or chains with approved fittings, or by other approved means. 

For rigid stems_ longer than 12 inches permanent and effective bracing against later­

al displacement shall be :i_);rovided at a level not more than 12 inches above the lower 

end of the sterr1, or flexlbili ty in the form of a fitting or a fle:xible connector 

approved for the purpose shall be provided not more than 12 inches from the i:oint 

of attachment to the sup:i;::orting box or fi ttingo When wiring between an outlet box 

or fitting and a. pendent fixture is not enclosed in conduit, flexi..hle cord approved 

for hard usage shall be used. Flexible cord shall not serve as tho r-.m.pp:1rting means 

for a fixture. 

(e) §.mmQrt...£. Boxes, box assemblies and fittings use~. f-:i1' the support 

of lighting fixtures shall be approved for that purpose. 

(f) ~1.§.Q_]ric Dig~_barge L~. Starting and control eqi;j,pment for mer­

cury vapor and fluorescent lamps shall conform to the requirements of E-502007 (2). 

:fil=jQa.._Jb__Flexi bl§..Q.Qxti,s, Claes ILJli visions~. 

Flexible cords used in Class II locations shall (1) be of a type approved for 

extra hard usage, (2) contain, in addition to the conductors of the circuit, a 

grounding conductor conforming to E-400.13, (3) be connected to terminals or to 

supp1Y conductors in an apProved manner, (4) be supported by clamps or by other 

suitable means in such a manner that there will be no tension on the tenninal connec­

tions, and (5) be provided with suitable seals to prevent the entrance of dust where 

the flexible cord enters boxes or fittings which are required to be dust-ignition­

proof. 
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E-502.13..!- Receptacles and Attac~ Plu~s. 

(1) Class II, Diyi~ion 1. In Class II, Division 1 locations, receptacles and 

attachment plugs shall be of the type providing for connection to the grounding con­

ductor of the flexible cord, and shall be dust-ignition-proof approved for Class II 

locations. 

(2) Class II.:---Division z. In Class II, Division 2 locations, receptacles and 

attachment plugs shall be of the type providing for connection to the grounding con­

ductor of the flexible cord and shall be so designed that connection to the sup­

ply circuit cannot be made or broken while live parts are exposed. 

Jl;-502014. Signal. Alarm, Remote:Qontrol~ and Local Loud-Speaker Intercommunication 

§x~. 

Signal, alarm, remote-control and local loud-speaker intercommunication sys­

tems shall conform to the following: 

Note: Refer to Chapter E-800 for rules governing the installation of com­

munication circuits as defined in Chapter E-100. 

(1) Qlass II. Division l· In Class II, Division 1 locations, signal, alarm, 

remote-control and local loud-speaker intercommunication systems shall conform to 

the following: 

(a) Wiring Me_"llirui· Where accidental damage or breakdown of insulation 

might cause arcs, sparks or high temperatures, rigid metal conduit, electrical met­

allic tubing, or Type MI cable with approved termination fittings shall be the wir­

ing method employed. For conduit or electrical metallic tubing, the number of con­

ductors shall be limited only by the requirement that the cross-sectional area of 

all conductors shall not exceed 40 per cent of the area of the raceway. Where 

limited flexibility is desirable or where exposure to physical damage is not severe, 

flexible cord approved for extra-hard usage may be used. 

(b) Cont£~· Switches, circuit-breakers, relays, contactors and fuses 

which may interrupt other than voice currents, and current-breaking contacts f0r 
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bells, horns, howlers,. sirens and other devices in which sparks or arcs'may be 

produced, shall be provided with enclosures approved for the location, unless 

current-breaking contacts are immersed in oil, or unless the interruption of current 

occurs within a chamber sealed against the entrance of dust, in which case enclos­

ures may be of general purpose type • 

coils which may ca.rry other than voice currents, and rectifiers, thennionic tubes, 

and other heat generating equipment or apparatus shall be provided with dust-ignition-

proof enclosures approved for Glass II locations. 

'd' l I 

trlcal machinery shall coi'J.form. to E-502.08 (1). 

conducting nature, all wiring and equipment shall be approvod for Glass II locations. 

p::>Wders, or other metals of similarly hazardous characteristics may be present, all 

apparatus and equipment shall be specifically approved for such co~'.dltions. 

(2) Ql~.§....I.L...lli.Yi§.iQQ...g. In Class II, Division 2 locations, signal, alarm, 

remote-control and local loud·-speaker interco:rrnnu ... '1icat:i.on systems shall conform to 

the following: 

(a) Q.o~~£i2• Enclosures shall ronfonn to E-502.14(1) (b) or con-tacts 

shall have tight metal enclosures designed to minimize the entrance of dust, and 

shall have telescoping or tight fitting covers and no openings through which, after 

installation, sparks or burning.material might escape. 

(b) Tran12fo;i:;mers ancl.§..i.IJ!ilfil' Equipment. The windings and terminal con-

nections of transformers and choke coils shall be provided with tight metal en-

closures without ventilating openings• 

(c) Res.i.§..tor~ a,nd...§i:Qlilar Egu~i· Resistors, resistance devices, 

therrnionic tubes, and rectifiers shall conforrn to E-502.14(1) (c) except that en-
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closures for thermionic tubes, non-adjustable resistors or rectifiers for which 

maxi.mun operating temperature will not exceed 120°C. (2480F.) may be of general 

purpose type • 

(d) Botat;j,ng,j::!ach;i.rn. Motors, generators and other rotating electric­

al machinery shall conform to E-502.08 (b). 

E-502.15. t4Y...e Parj;s, Class II. Divisj,ons 1 ang 2. 

There shall be no exposed Jive ps.rts. 

~2.16. Groundine:. Class ;II. l)ivi~ioD,s 1 gnd.,k 

Wiring and equipnent shall be grounded in conformity with the following: 

(1) Em s>ed_P~. The exposed non-current-carrying metal ps.rts of equip­

ment such as the frames or metal extel:iors of motors, fixed or i:ortable lamps or 

appliances, lighting fixtures, cabinets, cases, and conduit, shall be grounded as 

specified in Chapter E-250 of this Code. 

(2) ~QU.Qillg,. The locknut-bushing and double-locknut types of contact shall 

not be depended upon for bonding purposes, but bonding jumpers with proper fittings 

or other approved means shall be used. Where fle:xible conduit is used as permitted 

in E-502.04, bonding jumpers with proper fittings shall be provided around such 

conduit. 

(3) 14.sd:rlmi.n~ .... ~.;.mt~ctj,Q.n. Each ungrounded service conductor of a wil:ing 

system in a Class II location, when supplied from an ungrounded overhead el ectrlcal 

supply system in an area where lightning disturbances are prevalent, shall be pro­

tected by a lightning protective device of proper type. Lightning protective de­

vices shall be connected to the service conductors on the supply side of the ser­

vice disconnecting means, and shall be bonded to the raceway system at the service, 

entrance. 

(4) Q.roi.mded~Sgiffice ~ Boncl§g 1Q. Ria.gem. Wiring in a Class II 

location, when supplied from a grounded alternating-current supply system in which 

a grounded conductor is a part of the service, shall have the grounded service 
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conductor bonded to the raceway system and to the grounding conductor for the race­

way system. The bonding connection to the grounded service conductor shall be made 

on the supply side of the ser'ITice disconnecting means. 

(5) Transfo,m.f)r G;rouD£:1 Boajed to Ra~wqy. Wiring in a Glass II location, 

where supplied from a grounded alternating-current supply system in which no ground­

ed conductor is a part of the ser'ITice, shall be provided with a metallic connection 

between the supply system ground and the raceway system at the service entrance. 

The metallic connection shall have a current-carrying capacity not less than 1/5 

that of the ser'ITice conductors, and shall in no case be smaller than No. 10 when of 

soft copper, or No. 12 when of medium or hard-drawn copper. 

(6)Multiple Group.Q§.. Where, in the application of E-250.021, it is necessary 

to .abandon one or more grounding connections to avoid objectionable passage of cur­

. :rent over the grounding conductors, the connection required in E-502.16(4) or (5) 

shall not be abandoned while any other grounding connection remains connected to the 

supply system. 
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Chll.PT.KH. E-503 

CLitS::> III INSTilLLATIONS - HAZARDOUS LOCATIONS 

~.01. General, 

The ger.eral rules of this Code shall apply to the installation of electrical 

wiri.ng and apparatus in locations classified as Class III under E-5ou.o6 except as 

modified by this Chapter. 

Nete: Equipment installed in Class III locations should be able to function 

at fUll rating without developing surface temperatures high enough to cause ex­

cessive dehydration or gradual carbonization of accumulated fibers or flyings. 

Organic material which is carbonized or is excessively dry is highly susceptible to 

spontaneous ignition. In general, maximum surface temperatures under actual opEir­

ating conditions should not exceed 165°0. (329°F.) for equipment which is not sub­

ject to overloading, and 120°0. (248°F,) for equipment such as motors, power trans·· 

fonners, etc., which may be overloaded. 

lli=;.2Q,3.02 • ..lmnsformers_!!Wi_Q.amci torn~ CJ ass III, D:i,visions l_g_nd 2. 

Transfonners and capacitors shall conform to E-502.02 (2) • 

E-5Q3.~Niiiug Methods. 

Wiring methods shall conform to the following: 

(1) Class III, DiJci.§ion l• In Class III, Division l locations, rigid metal 

conduit or Type MI cable shall be the wiring method employed. 

(a) Boxeii! a~~. Ii'ittings and boxes in which tups, joints or 

terminal connections are made shall 1. be provided with telescoping or close fit· 

ting covers, or other effective means to prevent the escape of sparks or burning 

m1:J.terial, and 2. shall have no openings (such as holes for attachment screws) 

through which, after installation, sparks or burning material might escape, or 

through which adjacent combustible material might be ignited. 

(b) Elmlli Co.nneQ]j Qfill • Where flexible connections are necessary the 

provisions of E-502.04(1) (b) shall apply. 



-.391-

(2) Class III, Division 2. In Class III, Division 2 locations, the wiring 

method shall conform to E-50J.03(1b except that in sections, compartments or areas 

used solely for storage and oontaining no machinery, open wil:ing on insulators may 

be employed when installed to conform to Chapter E-320, but only on condition that 

protection as required by E-320.12 be provided where conductors are not run in roof 

spaces, and well out of reach of sources of physical damage. 

E-503.04. Switch~~· Circuit-Breakers, Motor Cont~llers and Fuses, Q,lsss III, 

Uivisions 1 and 2. 

Switches, circuit-breakers, motor controllers and fuses, including push­

buttons, relays and similar devices, shall be provided with tight metal enclosures 

designed to minimize entrance of fibers and flyings, and which shall (1) be equip­

ped with telescoping or close fitting covers, or with other effective means to pre­

vent escape of sparks or burning material, and (2) have no openings (such as holes 

for attachment screws) through which, after installation, sparks or burning ma­

tel:ial might escape, er through which exterl.or accumulations of fibers or flyings 

or adjacent combustible mate:rial might be ignited. 

~=203 .o5. Comrol Transformers and Reiai:ators, Class..1.IL-12i.Yi..qj.ons_l and_g. 

Transformers, impedance coils and resistors used as or in conjunction with 

control equipnent for motors, generators and appliances, shall conform to E-502.07 

(2), with the exception that, in Class III, Division 1 locations, when these de­

vices are in the same enclosure with switching devices of such control equip.neut, 

and are used only for starting or short time duty, the enclosure shall conform to 

the requirements of E-503.04. 

E-5o.2.!.Cl~MQ.t,Qrfi, and Gene_mtors. 

Motors and generators shall conform to the following: 

(1) Class III, DivisiQ!l..l. In Class III, Division 1 locations, motors, 

generators, and other rotating electrical machinery shall b3 totally-enclosed not 

ventilated, totally-enclosed pipe ventilated, or totally-enclosed fan-cooled, ex­

cept tba t in locations where, in the judgment of the administrative aui:.11orit3r, 
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only moderate accumUl.ations of lint and flyings will be likely to collect on, in, 

or in the vicinity of a rotating electrical machine, and where such machine is 

readily accessible for routine cleaning ar-rl maintenance, self-cleaning textile 

motors of the squirrel-cage type, standard open ·type machines without sliding con­

tacts, centrifugal or other types of switching mechanism (including motor over­

load devices), or standard open type machines having such contacts, switching 

mechanisms or resistance devices enclosed within tight metal housings without ven­

tilating or other openings, may be installed. 

(2) ~lass IIl,, Div~ion 2. In Class III, Division 2 locations, motors, 

generators, and other rotating electrical machinery shall bo totally-enclosed not 

ventilated, totally-enclosed pipe ventilated,. or totally-enclosed fan-cooled. 

(.3) ~~ncl_qsed 'fype, Clfl:§§_III..t.-lli.10....§ions..]._~. Mo.tors, genera­

tors or other rotating electrical.machinery of the partially enclosed or splash­

proof type shall not be installed in Class III locations. 

~-5.Q.2.07, Ventilat;i.ng Piping, Qlass III. DiviJil-o:gJ!.J._and 2. 

Vent pipes for mot ors, generators or other rotating electrical machinery, or 

for enclosures for eJ.ectrical apparatus or equipnent, shall be of metal not lighter 

than No. 24 MS(USS Revised) gauge, or of equally substantial noncombustible mater­

ial, and shall (1) lead directly to a source of clean air outside of buildings, 

(2) be screened at the outer ends to prevent the entrance of small animals or birds, 

(J) be protected against physical damage and against rusting or other corrosi'lre 

influences, and (4) vent pipes and their connections shall be sufficiently tight 

to prevent the entrance of appreciable quantities of fibers or flyings into the 

ventilated equipnent or enclosure, and to prevent the escape of sparks, flame or 

burning material which might ignite accumulations of fibers or flyings or combust­

ible material in the vicinity. For metal pipes, lock seams and riveted or welded 

joints may'be used, and tight fitting slip joints may be used where some flexi­

bility is necessary as at connections to motors. 
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$-5o3 .08. AJml,iances. Fi'.Ae.d ... ~md Portable,., Class J.Il.a.J?;i.yj._sj..cms~2. 

Appliances shall conform to the following: 

(1) !!.eaters. Electrically heated appliances shall be approved for Class III 

locations. 

(2) M,Qtors. Motors of motor-driven appliances shall confo nn to E-503.06 (2) • 

Appliances which may be readily moved from one location to another should conform 

to requirements for the most hazardous location. 

(3) Swi].ches,.,_~t-Br~kers, Motor Cruitrol.J.ers and_ Fuses. Switches, 

circuit-breakers, motor controllers and fuses shall conform to E-503.04. 

Jj!-5o3.0~ Li~h]i;pg Fi:x;,tu~4 Q.lass III,,_D1;iisions l and 2. 

Lamps shall be installed in fixtures which shall conform to the following: 

(1) F:!.xed Li£:ht;i . .ng. Lighting fixtures for fixed lighting shall provide en­

closures for lamps and lampholders which shall l:e designed to minimize entrance of 

fibers and flyings, and to prevent the escape of sparks, burning material or hot 

metal. Each fixture shall be clearly marked to indicate the maximum wa·ttage of 

lamp which may be used without exceeding a maximum e XfOSed surface tem perature of 

165°0 • (.329°F.) under normal conditions of use. 

(2) ..!'h~icaJ Da.~ A fixture which may be exposed to physical damage shall 

be protected by a suitable guard. 

(3) Pendent Fixtures. Pendent fixtures shall be suspended by stems of 

threaded rlgid conduit or threaded metal tubing of equivalent thickness. For stems 

longer than 12 inches, permanent and effective bracing against lateral displace­

ment shall be provided· at a level not ni.ore than ·12 inches al::ove the lower end of 

the stem, or fle:xibili ty in the fonn of a fitting or a flexible connector approved 

for the purpose shall l:e provided not more than 12 inches from the i:oint of e.ttach­

ment to the supr:o rting box or fitting. 

(4) §.upmrt§.• Boxes, box assemblies or fittings used for the support of 

lighting fixtures shall be of a type approved for the purpose. 
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(5) Portable :Lamps. Portable lamps shall be equipped with handles and pro­

tected with substantial guards, and lampholders shall be of unswitched type with 

no exposed metal parts and without provision for receiving attachment plugs. In 

all other respects, portable lamps shall conform to E~50J.09(1). 

E-5o3.10. Fle'.Aible Cords..t....Class IIl.i Div_isio:qs l and b 

Flexible cords shall conf9rm to E-502.12. 

~=.2Q.:.hll. Receptacles and .Attachm~nt Plugg~ Cl.fl.§? IIL.. D;ivisions 1 and 2. 

Receptacles and attachment plugs shall conform to E-502.13(2). 

E_:-503.12. Si~~""ID.1 .ful~~gng 10013-l Loud-S;tieg,k.e.r Int~oo~ication 

Signal, alarm, remote-control and local loudspeaker intercommunication systems ' 

shall conform to E-502n 14 (1) • 

Where installed for operation over combustible fibers or accumulations of 

flyings, traveling cranes and hoists for material handling, traveling cleaners for 

textile machinery, and similar equipnent shall conform to the following: 

(1) Power supply to contact conductors shall 1::e isolated from all other 

systems and shall be ungrounded, and shall be equipped with an acceptable record-

ing ground detector which will give an alarm and will automatically de-energize 

the contact conductors in case of a fault to ground, or with an acceptable ground 

fault indicator which will give a visual and audible alarm, and maintain the alarm 

as long as power is supplied to the system and the ground fault remains. 

(2) Contact conductors shall be so located or guarded as to be inaccessible 

to other than authorized persons, and shall be protected against accidental contact 

with foreign objects. 

(.3) Current collectors shall be arranged or guarded to confine normal spark-

ing and to prevent escape of sparks or hot particles. To reduce sparking, two or 
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more separate surfaces of contact shall be provided for each contact conductor. Re-

liable means sl::a 11 be provided to keep contact conductors and current collectors 

free of accumulations of lint or flyings. 

(4) Control equipment shall conform to E-503.04 and E-50.3.05. 

Note: It is recornrn.ended that where the distance of travel permits, current 

to the crane be supplied through flexible cord approved for extra hard usage and 

equipped with approved type of reel or takeup device. 

E-50 2 .14. Ele.ctn c 1..!:ll.c~. 

Electric trucks shall conform to NFPA Standard for the Use, Maintenance and 

0 r:eration of Industrial Trucks (No, 505). 

E-5.QJ.15.__filorage-Batteur Char~ing Eqµimnenti Class IIJ. !);i,vj.sion~ 1 and ~. 

Storage-battery charging equipnent shall be located in separate rooms built or 

lined with substantial noncombustible materials so constructed as to ad."3quately ex-

elude flyings or lint, and shall be well ventilated. 

~ Live Pa~ Class III, J2il!ision§...l_~. 

There shall be no eXJ:osed live parts except as provided in E-503.13. 

]I=2JU~_£m,.ndj_..n&.-Q_~§s III~ ~ivi~ and~· 

Wiring and equipment shall be grounded in confonni ty with E-502.16. 

CHAPTER E-510 

HAZARDOUS LOCATIONS - SPECIFIC 

~=510 .ol. Sco,Pe. 

The provisions of Chapters E-511 to E-517 inclusive shall apply to occupan··/ 

cies or parts of occupancies which are or may be hazardous because of atmospheric 

concentrations of hazardous gases or vapors, or because of deposits or accumula-

tions of materials which may be readily 'igni ti151.e. It is the intent to assist ~the 

a.dministrativte ·t . th 1 'f' t· f 'th t t h d 
·J au ;hon ':/ .. in e c. assi ica ion o areas wi respec o azar ous con-

di tions which may or may not require construction and equipnent confoming to 
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Chapters E~5ol to E-503 inclusive, and to set forth such additional special require­

ments as are applicable to the specific occupancy. 

~-510 .02. Gengml· 

The general rules of this Code shall apply to the installation of electrical 

wiring and equipnent in occupancies within the scope of Chapters E-511 to E-517 

inclusive, except as such rules are modified in those chapters. Where unusual con­

ditions exist in a specific occupancy, the administra:tive authority s·hall judge with 

respect to the application of specific rules. 

Note: It is recommended that the administrative authority be familiar with 

National Fire Protection Association standards applying to occupancies included 

within the scope of Chapters E-511 to E-517 inclusive. 

CHAP'.l:ER E-511 

COMMERCIAL GARAGES, REPAIR AND S'IOR.AGJ!} 

E-2.11.01. Sco:p~ 

These occupancies shall include locations used for service and repair opera­

tions in connection with self-propelled vehicles (including passenger automobiles, 

busses, trucks, tractors, etc.) in which volatile flammable liquids or flammable 

gases are used for fuel or power, and locations in which more than three such veh­

icles are or may be otored at one time. 

Note: For further information regarding classification of garages, refer to 

the NFPA Standard for Garages (No. 88). 

E-.5.ll.02.. Hazardous.....Ar_g'1ts. 

Classification under Chapter E-500. 

(1) For each floor at or above grade, the entire area up to a level 1g inches 

above the floor shall be considered to be a Class I, Division 2 location. 

(2) For each floor below grade, the entire area up to a level ig inches 

above the bottom of outside doors or other openings which are at or above grade 

level shall be considered to be Class I, Division 2 location. Where adequate 
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p'.)Si tive-pressure ventilation is provided, the r admim~trative authority may 

judge that the hazardous location extends up to a level of onlY 1.$ inches above each 

such floor. 

(3) Any p-lt or depression below floor level shall be considered to be a Class 

I, Division 2 location which shall extend up to said floor level, except that an 

individual unventilated pit or depression may be judged by the administrative author­

ity to be a Class I, Division 1 location. 

(4) Adjacent areas in which hazardous Vap'.)rs are not likely to be released 

such as stock rooms, switchboard rooms and other similar locations, having floors 

elevated at least 18 inches above adjacent garage floor, or separated therefrom by 

tight curbs or partitions at least 18 inches high, shall not be classed as hazardous. 

E-51LOl • WiJ:in~ andEmU.m~fil.._in H~a.r.Q9us Area§. 

Within hazardous areas as defined in E-511.02, wiring and equipmAnt shall con­

form to applicable provisions of Chapter E-5cn. 

~~5;JJ..04. Se~li.n.g. 

Approved seals co"nforming to the requirements of E-501.05 shall be provided, 

and E-501.05 (2) (b) shall appl.y to horizontal as well as to vertical boundaries of 

the defined ha'..lardous areas. Raceways embedded in a masonry floor or bnried be­

neath a floor shall be considered to b3 within the hazardous area above the floor 

if any connections or extensions lead into or through such area. 

E-.211.05. WiriJl~....in S12aces Aboye Hazardous Area§. 

(1) All fixed Wiring shall be in metallic raceways or shall be Type MI cable. 

Cellular metal floor raceways may be used onl.y for supplying ceiling outlets or 

extensions to the area below the floor, but such raceways shall have no connections 

leading into or through any hazardous area above the floor. No electrical conduc­

tor shall be installed in any cell, header or duct which contains a pipe for steam, 

water, air, gas, drainage, or other service except electrical. 

(2) For Pendants, flexible cord suitable for the type of service and approved 

for hard usage shall be used. 
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(3) For connection of portable lamps, motors or other appliances, flexible 

cord suitable for the type of service and appIDved for extra hard usage shall be 

used. 

(4) Where a circuit which supplies portables or pendants includes an identi­

fied gIDunded conductor as pIDvided in Chapter E-200, receptacles, attachment plugs, 

connectors, and similar devices shall be of p:>larized type, and the indentified con­

ductor of the flexible cord shall be connected to the screw shell of any lampholder 

or to the identified terminal of any appliance supplied. 

(5) When a pendant is used to supply a portable lamp or appliance, the fe­

male portion of a i:olarized pin-plug connector or equivalent shall be attached to 

the lower end of the pendant, and the male portion shall be attached to the cord 

for the rnrtable. The connector shall be designed to break apart readily in any 

position, and shall be suspended at a level not less than that specified in 

E-511.02. Attachment flwg receptacles in fixed position shall be located above the 

level specified in E-511.02. 

E-511.06. Egui~nt A..Qove Hazardous A:J:fl.5!-li• 

(1) Equipment which is less than 12 feet above floor level, and which may 

produce arcs, sparks or particles of hot metal, such as cutouts, switches, recep­

tacles, charging panels, generators,notors, or ·Dther equipment having make and 

break or sliding contacts, shall be of totally-enclosed type or shall be pIDvided 

with suitable guards or screens to prevent escape of sparks or hot metal particles. 

(2) Lamps and lampholders for fixed lighting which are located over lanes 

through which vehicles are commonly driven or which may otherwise be exp::>sed to 

physical damage, shall be located not less than 12 feet a0ove floor level unless of 

totally enclosed type or pIDvided with suitable guards, screens or covers to pre­

vent escape of sparks or hot metal particles. 

(3) Portable lamps shall be equipped \qith handle, lampholder, hook and sub­

stantial guard attached to the lampholder or handle. All exterior surfaces which 
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might come in contact with battery terminals, wiring terminals or other objects 

shall be of non-conducting material or shall be effectively protected with insula­

tion. Lampholders shall be of unswi tched type, and shall not provide means for 

plug-in of attachment plugs. Outer shell shall be of moulded composition or other 

material approved for the purpose, and metal-shell, lined lampholders, either of 

switched or unswi tched type, shall not be used. Unless the lamp and its co rd. are 

supported or arranged in such a manner that they cannot be used in the hazardous 

areas classified in E-511.02, they shall be of a type approved for such hazardous 

locations. 

E-211.07. Batte;cr-Q...hargj,ng E_gIDJ;@.fill°1 • 

Battery chargers and their control equipment, and batteries being charged 

shall not be located within hazardous areas classified in E-511.02. Tables, racks, 

trays, and wiring shall, in addition, conform to the provisions of Chapter E-480. 

E-211.0E~. Electr.i,c Y ehigle Cl.m.rgi~. 

(1) Flexible cords used for charging shall be suitable for the type of ser­

vice and approved for extra hard usage. Their current carrying capacity shall be 

adequate for the charging current. 

(2) Connectors shall have a rating not less than the current carlzying capac­

ity of the cord, and in no case less than 50 amperes. 

(3) Co1mectors shall be so designed and installed that they will break a­

part readily at any position of the charging cable, and live parts shall be guarded 

from accidental contact. No connector shall be located within a hazardous area 

defined in E-511.02. 

(4) Where plugs are provided for direct connection to vehicles, the point 

of connection shall not be within a hazardous area as defined in E~511.02, and 

where the cord is suspended from overhead, it shall be so arranged ·~hat the lowest 

point of sag is at least 6 inches above the floor. Where the vehicle is equipped 

with an approved plug which will readily pull apart, and where an automatic arrange­

ment is provided to pull both cord and plug beyond the range of physical damage, 

no additional connector is required in the cable or at the outlet. 
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GHAPTER E-512 

RES IDEN TI.AL S 'IDRAGE GARAGES 

J!::-212.0l. Defini tio.n..,. 

A residential storage garage is a building or room in which not more than 

three vehicles of the types described in E-511.01 are or may be siD red, but which 

will not norma11Y 1:e used for other than minor service or repair operations on such 

stored vehicles. 

&:.-51~~. At--SJ.: Above Q:rade. 

Where the lowest floor is at or above adjacent ground or driveway level, and 

where there is at least one outside door at or below floor level, the garage area 

shall not l:e classed as a hazardous location. 

~~L~~ 

Where the lowest floor is below adjacent ground or driveway level, the fol­

lowing shall apply: 

(1) The entire area of the garage or of any enclosed space whi.ch includes 

the garage shall be classified as a Class I, Division 2 location up to a level 18 

inches above the garage floor. All electrlcal equipment and wirlng within such 

hazardous location shall conform to applicable provisions of Chapter E-501. 

(2) Wiring and equipment above the defined hazardous location shall conform 

to the requirements of this Code for non-hazardous locations. 

(3) Adjacent areas in which hazardous vapors or gases are not likely to be 

released, and having floors elevated at least 18 inches above the garage floor, or 

separated therefrom by tight curbs or partitions at least 18 inches high, shall not 

be classed as hazardous. 
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CHAPTER E-51.3 

AIRCRAFT HANGARS 

'~}1,:'.;1 ox;~J::·:ic-:n:w Ahall include locations used for storage or se:r:vicing of air-

craft. ~-n ,111'1.i·:, rf'.:L•Jines jtit iU'31S~ or other volatile flammable Uqnids, or flam-

for ai:r:'C.Y.'3.ft wh:'.ct hc:ve no-1.-er contained such lic;.uids or gases, or whieh ha•re been 

drained anct p:rop8rl~r pnrc:ed. 

Classification under Chapter E-500. 

(1) Any p:i i, or depi:-ession below the level of the hangar floor shall be con-

sidered to be a CJ.ans I, Division 1 location which shall extend up to said floor 

level. 

(2) The entire area of the hangar including e:ny adjacent and. communicating 

areas not sui te.bly cut off from the hangar shall be considered to be a Class I, 

Division 2 location up to a level 18 inches above the floor. 

(3) The area within 5 feet horizontally from aircraft ~wer plants, air-

craft fuel t.anks or aircraft structures containing fuel shall be considered to be 

a Class I, Division 2 hazardous location which shall extend upward from the floor 

to a level 5 feet above the upper surface of Wings and of engine enclo.sures. 

(4) Adjacent areas in which hazardous va.~rs are not likely to be released 

such as stock rooms, electri.cal control rooms, and other similar locations, shall 

not be classed as hazardous when adequately ventilated and when effectively cut 

off from the hangar itself by walls or partitions. 

All fixed and ~rtable wiring and equipment which is or may be installed or 

operated within any of the hazardous locations defined in E-51J.02 shall conf'orrn 

to applicable provisions of Chapter E-501. All wiring installed in or under the 
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hangar floor shall conform to the requirements for Class I, Division 1 • When such 

wiring is located in vaults, pits, or ducts, adequate drainage shall be provided, 

and the wiring shall not be placed within the same compartment with any other ser­

vice except piped compressed air. 

:fil_-51,J.Ofi:. Wiling Noufith;Ln HiiJ.W..rdOU§ Area~6 

(1) All fixed w:t ring in. a hangar, but not within a haza.rdous area as defined 

in E-51.3.02, shall be installed in metallic raceways or shall be fype MI cable, 

except th9.t wiring in non-b'lzardous locations as defined in E-51.3.02(4) may be of 

any type recogn:b1ed in Crn.ptor E-300 of this Code. 

(2) For pendants, flexible cord suitable for the ty:;;ie of serrrice and approved 

for hard usage shall be used. Each such cord shall include a separate grounding 

conductor. 

(3) For portable appliances and lamps, flexible cord suitable for the type 

of service and approved for extra hard usage shall be used. Each such cord shall 

include a separate grounding conductor. 

(4) Where a circuit which supplies portables or pendants includes an identi­

fied grounded conductor· as provided in Chapter E-200, receptacles, attachment plugs, 

connectors, and similar devices shall be of polarized type, and the identified 

conductor of the flexible cord shall be connected to the screw shell of any lamp­

holder or to the identified tenninal of any appliance supplied. Acceptable means 

shall be provided for maintaining continuity of the grounding conductor between the 

fixed raceway system and the non-current-carrying metallic portions of pendent fix­

tures, portable lamps, and portable appliances. 

E-513 .0.5...s Egui,;gn~nii not N.i thin Hazan\oµs Ar~s. 

(1) In locations other than those described in E-513.02, equipnent which is 

less than 10 feet aoove wings and engine enclosures of aircraft and which may pro­

duce arcs, sparks or particles of hot metal, such as lamps and lampholders for 

fixed lighting, cutouts, switches, receptacles, charging panels, generators, motors, 
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or v-ther eqdpnent having rnake and break or sliding contacts, shall be of totally-· 

enclosed type or ::ihall lie provided with suitable guards or screens to prevent escape 

of sparks or hot metal particles, except that eq1:d.pment in a:reas described in E-5:U. 

02 (4) may bo of general pu:-:i:.:ose type. 

(2) J.ampholders of mefa.1 shell, fiber-lined types shall not be used .for 

fixed incandescent lighting. 

(3) Portable J..amps which are or may be used. within a hangar sha.11 be approved 

for Class I locations o 

(4) Portable appliances which are or may be used within a haPgar shaD. be of 

a type suitable for use in Class I, Division 2 locations. 

E-513.06. ~~:chi.9.ns, Ro§!:trums and DoQlw.. 

(1) Electr.i.c wiring, outlets and equipment (including lamps) on or attached 

to stanchions., rostrums or docks Wnich are located or likely to be lonated in a 

hazardous area as defined in E-513.02(3) shall conform to the requirements for 

Class I, Divisjon 2 locations. 

(2) Where stanchions, mstrums, or docks are not located or likely to be lo-

cated in a ha?iardous area as defined in E-513 .02 (3), wiring and equipment shall con-

form to E-513 .01~ and E-5D .05~ except that such wir-lng and equipment not more· than 

18 inches above the floor in any position shall con.form to E-513 .06 (1). Receptac-

les and attachment plugs shall be of locking type which will not break apart 

readily. 

(3) Mobile stanchions with electrical equipnent conforming to E-513 .06 (2) 
permanently 

shall carry at; least one affixed warning sign to read: 11WAftNEJG - KEEP 5 

FEET CLELR OF AIHC RAFT Ei\U INES AND FUEL TANK .AREAS. 11 

Approved see.ls shall be provided in conformance with E-501.05 and E-501.05 (1) 

(c) and E-501.05(2) (b) and shall apply to horizontal as well as to vertical bound-

aries of the defined hazardous areas. Raceways embedded in a masonry floor or 
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bu:ried beneath a floor shall be considered to be within the hazardous area above 

the floor when any connections or extensions lead into or through such area. 

ll!.::.513..t.CIB.·.......A~~:L:riQ.al SlJ~tema. 

Aircraft electrical systems should be de-energized when the aircraft is stored 

in a hangar, and, whenever rossible, while the aircraft is undergoing maintenance. 

]!.=.2JJ.:.09. Aircraft B~t,'t.stry - Chargin~ and E9.Jdipnent. 

(1) Aircraft batteries should not be charged when installed in an aircraft 

located inside or partially inside a hangar. 

(2) Battery cha.i.•.gers and their control equipment shall not be located or 

operated within any of the hazardous areas defined in E-513.02, and should prefer­

ably be located in a separate building or in an area such as described in E-513°02 

(4). Mobile chargers shall carry at least one permanently affixed warning sign to 

read: 11WARNING - KEEP 5 FEET CLEAR OF AIRCRAFT ENGINES AND FUEL TANK .AREAS. 11 Ta­

bles, racks, trays, and wiring shall not be located within a hazardous area, and 

shall, in addition, conform to the provisions of Chapter E-480. 

~.::213.10. Ener~izinir; Aircraft from Ext_.§.mal Power Sources. 

(1) Aircraft energizers shall be so designed and mounted that all electrical 

eqUipnent and fixed wi:ring will be at least 18 inches above floor level and shall 

not be operated in a hazardous area as defined in E-513.02(3). 

(2) Mobile energizers shall carry at least one permanently affixed warning 

sign to read: 11WARNING - KEEP 5 FEET CLEAR OF AIRCRAFT ENGINES AND FUEL TANK ARE.AS. 11 

(3) Aircraft energizers shall be equipped with rolarized external p'.)Wer plugs 

and shall have automatic controls to isolate the ground power unit electrically from 

the aircraft in case excessive voltage is generated by the ground power unit. 

~-51'i•ll•.-11QJU.1~~..J:li:th_ Electrical Com.txment§.. 

(1) Mobile servicing equipment (such as vacuum cleaners, air compressors, 

air movers, etc.) having electrical wiring and equipment not sUi table .for Class I, 

Division 2 locations shall be so designed and mounted that all such fixed wiring 

and equipnent will be at least 18 inches above the floor. Such mobile equipment 
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shall not 1::e operated within the hazardous areas defined in E-513 .02 (3) and shall 

carry at least one pennanently affixed warning sign to read: 11WARNil'{X - KEEP 5 

FEET CtEAR OF .AIHCRAFT ENG INES AND FUEL TANK AREAS. 11 

(2) Flexible cords for mobile equipment shall be suitable for the ty-pe of 

service and approved for extra hard usage, and shall include a grounding conductor. 

Attachment plugs and receptacles shall be approved for the location in which they 

are installed, and shall provide for connection of the grounding conductor to the 

raceway system. 

(3) Equipment not of a type suitable for Class I, Division 2 locations shall 

not be operated in areas where maintenance operations likely to release hazardous 

va:r:ors are in progress. 

E-513 .12. Gro.wwin~· 

All metallic raceways, and all non-current-carrying metallic portions of 

fixed or portable equipment, .regardless of voltage, shall be grounded as provided 

in Chapter E-250. 

CHA.P'IER E-514 

GASOLINE DISPENSING AND SERVICE STATIONS 

E-5lk:_Ol. De:f.'ini tiQ.!W... 

(1) This classification shall include locations where gasoline or other vol­

atile flammable liquids or liquefied flammable gases are transferred to the fuel 

t·n1lrn (including auxiliary fuel tanks) of self-propelled vehicleG. Dispensing 

islands are areas elevated above surrounding surfaces and on whlch are mounted dis­

pens:i.ng pumps or other dispensing devices. Where an individue.1 pump or dispensing 

device is not mounted on an elevated island, an area extending 18 inches in all 

dir,30+.i,o:ns from the base of the prnnp or device shall be considered to be a dis-· 

pensing :l.f1:Lc:,nd. 

(2) Other areas used as lubri toriums, service rooms and repair rooms, and 

offices, salesrooms? compressor rooms and similar locations shall conform to 



Chapter E-511 with respect to electrical wiring and equipment. 

E-2~Q!h_ Hazardous_Ar~as. 

(1) The area of a dispensing island shall be considered to be a Class I, 

Division 1 location which shall extend upward to a level 4 feet above adjacent 

driveway level, and which shall include any space within or under the island which 

may contain electrical wiring or equipment. 

(2) In an outside location, any area (including buildings not suitably cut· 

off) within 20 feet horizont~lly ftcm 'any di~pensin~ .:island or pump, ·or from 'any 

tank fill-pipe or tank vent-pipe, shall be considered to be a Class I, Division 2 

location which shall extend upward to a level 1$ inches above driveway or ground 

level. Electrical 'Wiring and equipment, any portion of which is below the surface 

of such areas, shall be considered to be within a Class I, Division 1 location 

which shall extend at least to the i:oint of emergence. 

E-fil.03. Wiring and Es_\lJ,,Ilment WLthin l!,g.~ardou.s Are~. 

All electrical equipment and wiring within the hazardous areas defined in 

E-514.02 shall conform to applicable provisions of Chapter E-501. 

Note: For special requirements for conductor insulatibn, see E-501.13. 

fil:-2l4 .04. Witi,n~ and Eguiment not Wi thin_Hazargous Areas. 

Wiring and equipment not within hazardous areas defined in E-514.02 .shall con-

f o rm to E-511.0 5 and E-511.06. 

Each circuit leading to or through a dispensing pump or island shall be pro-

vided with a switch or other acceptable means to disconnect simultaneously from the 

source of supply all conductors of the circuit including the grounded neutral, if 

any. 

,&-fil.06. fulaling. 

(1) An approved seal shall be provided in each conduit run entering or leav-

ing a dispensing pump or other enclosure on a dispensing island. '.Ihere shall be no 
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union, coupling, box or fitting in the conduit between the sealing fitting and the 

point at which the conduit emerges into the pump or other equipment, or into any 

cavities or enclosures in direct co:rnmunication therewith. 

Note: This paragraph states that the first fitting after the conduit emer­

ges from the slab or from the concrete of the island must be the sealing fitting. 

Above the fitting, the remainder of the wiring and equipment up to the four foot 

level is required to conform to the. rules for Class I, Division 1 locations. 

(2) Additional seals shall be provided in conformance with E-501.05 and 

E-501.05 (1) (c) and E-501.05 (2) (b) shall apply to horizontal as well as to vertical 

boundaries of the defined hazardous areas. 

E-2J_4.o? •. G:munding. 

Metallic portions of dispensing pumps, metallic raceways, and all non-current­

carrying portions of electrical equipment, regardless of voltage, shall be grounded 

as provided in Chapter E-250. 
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CH.APTER E-515 

BULK..STORAGE PLANTS 

'l'his designation shall include locations where gasoline or other volatile 

flammable liquids are stored in tanks having an aggregate ca.paci ty of one carload 

or more, and :from which such products are distributed (usually by tank truck). 

li:-fil.!.92:.,....lla.aarQQ.1J.g_£r~~. 

(1) foading racks or platforms and rooms containing pumps for volatile flam-. 

mable liquids or in which ar-e located valves in pipe lines handling such Uquid.s 

under pressure shall be considered to be Class I, Division 1 J.ooa:tions. 

(2) Rooms in which volatile flammable liquids are transferred -Go individual 

containers shall be considered to 'be Class I, Di vision 1 locations" 

(3) In outdoor locations, areas adjacent to loading racks or platforms, or 

to aboveground tanks shall be considered to be Class I, Division 2 locations. Such 

areas shall be considered to ex.tend 25 feet horizontally from such racks or tanks, 

and upward f:rorn adjacent ground level to a height of 15 feet. 
Note: Open conductors shall not pass over flamraable liquids storage tanks. 

Such .C0:11ductors operating at more than JOO volts to ground 'sha'.11 be kept at least 
15 feet horizontally from such tanks. When the voltage is .300 or below, ~~ 

i{4) Basements, pi ts or depressions whioh are within 25 feet of aboveground 

tanks, within 25 feet and below the level of the top of underground tanks, or -with-

in 25 feet of any loading rack or platform shall be considered to be Class I, Div-

isiou 2 locations. 

(5) Storage and repair garages for tank trucks shall be considered to be 

Class I, Division 2 locations without limitation with respect to height above floor 

level. 

(6) Office buildings, boiler rooms and other similar locations which are 

outside the limits of hazardous areas as defined herein, and which are not used for 

handling or storage of volatile flammable liquids or containers for such liquids, 

shall not be considered to be hazardous loo a tions. 

~~ a horizontal clearance of not less than 8 feet shall be main·tained. 

\ / 
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lli · 515 .o 3. Wu..:j.ng aruLEauj,~ment Within Hazardous Areas. 

All electrical wir~ng and equipment within the hazardous areas defined in 

E .... 515 .02 shall conform to applicable provisions of Chapter E-501. 

~::,2~.01;.. Wirin!ir and Equipment Above Hazardous Areas. 

All fixed wiring above hazardous areas shall be in metallic raceways. Fixed 

equipment which may produce arcs, sparks or particles of hot metal, such as lamps 

and lampholders for fixed lighting, cutouts, switches, receptacles, motors, or other 

equipment having make and break or sliding contactG, shall be of totally-enclosed 

type or shall be provided with suitable guards or screens to prevent escape of 

sparks or hot metal particles. Portable lamps or appliances, and their flexible 

cords shall conform to the provisions of Chapter E-501 for the class of location 

above which they are connected or used. 

E~'>15.05o Undergroynd Wirj,ng_. 

(1) Underground wiring shall be installed in Iigid metal conduit, or, where 

buried under not less than 2 feet of earth, may be installed in non-metallic conduit 

or duct or in the form of cable approved for the purl-'Ose. Where cable is used, it 

shall be enclosed in rigid metal conduit from the 1-'0int of lowest buried cable level 

to the 1-'0int of connection to the aboveground raceway. 

(2) Conductor insulation shall conform to E-501.13 of Chapter E-50le 

(3) Where cable with non-metallic sheath or non-metallic conduit is used, an 

additional grounding conductor shall be included to provide for metallic continuity 

of the raceway system and for grounding of non-current-carrying metallic parts of 

equipnent. 

P1.::.-512206. Sealin~ 

Approved seals shall be provided in conformance with E-501.05 and E-501.05 

(1) (c) and E-501.05(2) (b) shall apply to horizontal as well as to vertical bound­

aries of the defined hazardous areas. Buried raceways under defined hazardous 

areas shall be considered to 1:e within such areas. 

) 
J/ 
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~::~j .orz.~-G~ol;ine J2.i§J2§.J;1Si~. 

Where gasoline dispensing is ca1'ried on in conjunction with bulk station 

operationsJ app1:!.c.able provisions of Chapter E-514 shall apply. 

!£.=215 ~-Q_;".QgfuliDJt • 

All metallic rac0ways, and all non--current-car:cying metallic :i;:ortion.s of 

electrical equipment shall be grounded as provided in Chapter E-250. 
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CHr.PTER E-516 

FINISHING PROCESSES 

E-216 .OJ.... DejJni tion. 

This Chapter shall apply to locations where paints, lacquers or other flam­

mable finishes are regularly or frequently applied by spraying, dipping, brushing or 

by other means, and where volatile flammable solvents or thinners are used or where 

readily ignitable deposits or residues from such paints, lacquers or finishes may 

occur. 

Note: For further information regarding safeguards for finishing processes, 

see the NFPA Standard for Spray Finishing Using Flammable Materials (No. J.3) and the 

NFPA Standard for Dip Tanks Containing Flammable or Gombust.ible Liquids (No. 34). 

J!:-516.02a Hazargo\1§.....A~Q&· 

Classification with respect to flammable vapors. For deposits and residues, 

see E-516 .OJ. 

tions: 

(1) The following areas shall be considered to be Class I, Division 1 loca-

(a) The interiors of spray booths and their exhaust ducts. 

(b) 2.0 feet ho1~zontally and up to an elevation of 12 feet above the 

floor or 7 feet 'above the work, whichever is higher where open­

spraying operations more extensive than touch-up spraying are per­

mitted. The dimensions may be reduced if the space is limited by 

a ceiling or permanent walls. 

(c) 20 feet horizontally and 12 feet above the floor or 7 feet above 

the top of dip tanks and their drain boards, whichever is higher. 

The dimensions may b:i reduced if the space is limited by a ceiling 

or permanent. walls. 

(d) Spaces where hazardous concentrations of flammable VafO!'S are 

likely to occur. 



(2) The following shall be considered to be Class I, Division 2 locations: 

(a) A rectangular base area 20 feet wide having a long side extending 

across the open face of the booth and 20 feet beyond either side of 

the booth and extending to the ceiling or 5 feet above the top of 

the booth. 

(b) Thirty feet horizontally beyond the limits of Class I, Division 1 

areas (see E-516002 (1)) surrounding open spraying, dip tanks and 

drain boards and other hazardous operations. The vertical dimen-

sion of the Class I, Division 2 area shall be the same as the 

Class I, Division 1 area. The area need not extend above ceilings 

nor beyond permanent walls. 

(3) Adjacent areas whfch are cut off from the defined hazardous areas by 

tight partitions without communicating openings, and within which hazardous vapors 

a.re not likely to be released, shall be c~.a.ssed as non-hazardous. 

(4) Dr,ying and baking areas provided with positive mechanical ventilation 

a.dequate to prevent formation of flammable concentrations of vapors, and provided 

with effective interlocks to de-energize all electrical equipnent (other than equip­

ment ap)?YOVed for Class I locations) in case the ventilating equipment is inopera-

tive~ may be classed as non-hazardous. 

All electrical wiring and equipment within the hazardous areas defined. 

:i.n E-5J.6o02. shall conform to applicable provisions of Chapter E-501. 

(2) Unless specifically approved for the location, no electrical equipment 

shall be installed or used where it may be subject to hazardous accumulations of 

readily :i.gni tible deposits or residues, except that wiring in rigid conduit or in 

threa.ded boxes or fittings containing no taps, splices or terminal connections may 

be installed in such locations. 

(3) Illumination of readily igni tible areas through pg.nels of glass or other 
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transparent or translucent material is permissible only where: (a) fixed lighting 

units are used as the source of illumination, (b) the panel effectively isolates 

the hazardous area from the area in which the lighting unit is located, (c) the 

lighting unit is approved for its specific location, (d) the panel is of a material 

or is so protected that breakage will be unlikeJ.y and (e) the arrangement is such 

that normal accumulations of haza:rdous residue on the surface of the panel will not 

be raised to a dangerous temperature by radiation or conduction from the source of 

illumination. 

(4) Portable electric lamps or appliances shall not be used within a haza:r.d­

ous area during operation of the finishing process. When such lamps or appliances 

are used duiing cleaning or repairing operations, they shall be of a type approved 

for Cla.ss I locations~ and all exp:>sed metal parts shall be effectively grounded. 

(5) Electrostatic spraying or detearing equipment shall be installed an.d used 

only as provided in E-516.04. 

E=5.l6oQk • ..,Ele~zostati,Q....ljilluirunent. 

Where electrostatic spraying and detearing equipment is installed, such equip­

ment shall be of approved type, and shall conform to the following requirements. 

(1) No transformers, p:>wer packs, control apparatus, or other electrical 

portion of the equip.nent (except high voltage grlds and their connection:J) shall 

be installed in any of the hazardous areas defined in E-516.02 unless of a type 

approved for the location. 

(2) High voltage grids or electrodes shall be located in suitable noncom­

bustible booths or enclosures provided with adequate mechanical ventilation, shall 

be rigidly supp:>rted and of substantial construction~ and shall be effectively in­

sulated from ground by means of non-porous noncombustible insulators. 

(3) High voltage leads shall be effectively and permanently supµ:>rted on 

suitable insulators, shall be effectively guarded against accidental contact or 

grounding, and shall be provided with automatic means for discharging any residual 
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charge to ground when the supply voltage is interrupted. 

(4) Goods being processed shall be supported on conveyors in such a manner 

that minimum clearance between goods and high voltage grids or co~ductors cannot 

be less tra n twice the sparking di~tance. A conspicuous sign indicating the spark-

ing distance shall be permanently posted near the equipment. 

(5) Approved automatic controls which will ope:cate wi t_h.out time-delay shall 

be provided to disconnect the power supply and to signal the operator in case of 

1. stoppage of ventilating fans or failure of veni;ile.ting equip.nent from any cause, 

2. stoppage of the conveycr carrying goods through the high voltage fi.eldJ 3. occur-

rence of a ground or of an imminent ground at any p:iint on the high voltage syAtem, 

or 4. reduction of clearance below that specified in E-516.04(4). 

(6) Adequate fencing, railings or guard.fl which are electrically conducting 

and effectj.vely grounded shaJl be provided for safe isolation of the process, and 

SJ.gns shall be permanently posted designating the process zone as dangerous be-

cause of high voltage. 

(~ ') ,!_ All fixed w:tri11g o.bove ha'3ar:h.ms e.r<:a0 rbaJJ. be ~.n metallic raceways or 

:i.r,z c::e1.:.1.11g outlets or e:x:ton,siorls to -!Jbe area below the floor of a hazardo·i1S area, 

bl;.c such raceways shall have no connections leading into or through the hazardous 

aJ'e:_1 a: ... :Vl• t.f.le floor unless std tv.ble Rea!_H ::u'e prov:ided. No electrica.l conductor 

iw.k>J'y ci..U'.', gas, drainage, or for other service except electrical, 

(?.) Equipment wl:.ich IDB.y produce arcs, sparks or particles of hot metal, such 

a8 ls~n% and la-;npholCl.exs for fixed lighting, cutouts, switches, recJ.ptanl9B, motors, 

o:t0 0iih8:r equipment having make and break or slidirg contacts, where installed ahove 

a hazardous area or above an area where freshly finished goods are handled, shall 

be of totally-enclosed type or shall be provided with suitable gm rds or screens 

to prevent escape of sparks or hot metal particles. 
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All metallic raceways, and all no:i-current.-carrying metallic rortions of 

fi.xe.d or portable equipment, regardless of voltagn, shall be grounded as provided 

in Cb.:i.pter E-250. 

CHAPTER F--5)7 

FLAMMABLE ANE S'TI~'it~ '.r~CS 

(1) Flammable anesthetics are gases or vapors such as cyclopropane, di vinyl 
may 

ether, ethyl chloride, ethyl ether$ and nti1;/L3ne, wh:i.ch : form flammable or ex-

plosive mixtures 1..r.i. th ail·, OX'Jgen, or ni ·croi.:i.s cx).ue. 

(2) For the purprne of this Chapter, anesthet:tz:Lng locations are areas in 

hosp.i tals in which flammable anesthetics are or may be e.drn:i.nistered to patients. 

Such loca~;ions Hill include operating rooms, delivery rooms and anesthesia rooms, 

and wi.11 also ir..clude a,ny corridors, utility rooms or other areas which are or may 

be used for admin:Lstering flammable anesthetics to patients. Recovecy rooms are not 

classed as anesthetizing locations unless used for administering flammable anesthe-

tics. 

Note: F0.r fv.Y-t.her infomintion regard:.;it_~ sa:fegu.ards for hospital operating 

rooms, see the NFPA Code for the Use of Fli.:i.IDii'.lil't'l3 Al1f:isttetics (No. 56). 

E.=.5 .. l'Z~.P ~~.Jiaza;rdouu.reas • 

(1) Any room or space in which fle.TILrrJ£.ble anesthetics or volatile flammable 

disinfecting agents are stored shail be co:.113i.:3.erod to be a Class I, Divi.sion 1 lo-

cation throughout~ 

(2) In an anesthetizing location as defined in E-517 .01, the entire area. shall 

be considered to be a Class I, Di vision 1 location whi~h shall extend upward to a 

level 5 feet above the· floor.· 

£!1.::.?lli03. WiriJl~llii.Jt.gyipmeJ'..lt Wi tM.J.LiiazaJ;~Q..'Q.S.~Ar™. 

(1) In hazardous areas as defined in E-517 .02, all fixed wiring and equipment, 



-416-· 

and all p:irtable equipment, including lamps and appliances, operating at more than 

8 volts between conductors, shall conform to the requirements of E-501.01 to 
and 

E-501.15 inclusive and of E-50l.16(1Y(2) for Class I, Division 1 locations, and all 

such equipnent shall be specifically approved for the hazardous atmospheres involved. 

(2) Where a masonry wall or floor constitutes a boundary of a hazardous 

area, any p:irtion of a raceway embedded in such masonry shall be considered to be 
the 

within./ boundary itself, but any p:>rtion of a raceway loc~ted in a hollow space 

in such wall or floor shall be considered ~ be within the hazardous area. 

(3) Where a box fitting or enclosure is ps.rtially but not entirely within 

a hazardous area, the hazardous area shall be considered to be extended to include 

the entire box',fi tting or enclosure. 

(4) Flexible cords which are or may be used in hazardous areas for connec­

tion to p:>rtable equipment, appliances or lamps operating at more than 8 volts be-

tween conductors shall be of a type approved for extra hard usage, shall be of 

ample length, and shall include an additRqnal insulated conductor for grounding. 

Receptacles and attachment plugs shall be of the type with provision for connection 

of the gi"Ounding conductor, and where located within a hazardous area, shall be 

approved for Class I locations~ A stor'.:l.ge device for the flexible cord shall be 

provided, and shall not subject the c:J:i:d. to bending at a radius of less than 3 

inches. 

]1;-517 .04e W_iring and Equiument .Abcur.gJ.L1:1w.rdQu§ Areas. 

(J.) Wiring above a hazardous e.::::ia as defined in E-517.02(2) shall be in­

stalled in metal raceways or shall he 'I'ype MI cable. 

(2) Equipment which may produce arcs, sparks or particles of hot metal, such 

as lamps and lampholders for fixed lighting less than 8 feet above the floor, cut-

outs, switches, receptacles, generators, motors, or other equipment having make 

and break or sliding contacts, shall be of totally-enclosed type or shall be pro­

vided with suitable guards or screens to prevent escape of sparks or hot metal 
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part::i.cles. 

(3) Ceiling suspended surgical and other lighting fixtures shall conform to 

E-501.09 (2), except that surface temperature limitations set forth in E-501.09 (2) (b) 

shall not apply, and except that integral or pendent switches which are located 

above and cannot be lowered into the hazardous area need not be explosion-proof. 

E-517 .05. Sea~. 

Approved seals shall be provided in confonnance with E-501.05, and E-501.05 

(1) (c) shall apply to horizontal as well as to vertical boundaries of the defined 

!:i.azardous areas. 

n;..::.217 .o.Q.L.....Q.i!:QJai:t§_j,n Anesthetizing locations~ 

(1) Except as provided in E-517.06(5), each circuit within or partially with­

in an anesthetizing location as defined in E-517.01(2) shall be controlled by a 

switch having a disconnecting p:>le in each circuit conductor, and shall be supplied 

from an ungrounded distribution system which shall be isolated from any distribu­

t:l.on system supplying areas other than anesthet:i.zing locations. Such isolation may 

be obtained by means of one or more transformers having no electrical connection 

between primary and secondary windings, by means of motor generator sets, or by 

means of suitably isolated batteries. 

(2) Circuits supplying primaries of iaolating tTansformers shall operate at 

not more than 300 volts between conductors, and shall be provided with proper over­

curr8nt protection. Secondazy voltage of such transformers shall not exceed 300 

volts between conductors, and all circuits supplied from such secondaries shall be 

ungrounded and shall have an approved overcurrent device of proper rating in each 

conductor. Circuits supplied from batteries or from generators, or motor-generator 

sets shall be ungrounded, and shall be protected against overcurrent in the same 

manner as transformer secondary circuits. 

(3) Transformers, motor-generator sets, batteries and battery chargers, to­

gether with their overcurrent devices shall be installed in non-hazardous locations, 
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and shall conform to the requirements of this Code for such locations. 

(4) In addition to the usual control and protective devices, the ungrounded 

system shall be provided with an approved ground contact indicator so arranged that 

a green signal la!hp conspicuously visible to persons in the anesthetizing location 

remains lighted while the system is isolated from ground. An adjacent red signal 

lamp and an audible warning signal shall be energized when any conductor of.the 

system becomes grounded through a resistance or a capacitive reactance of any value 

up to at least 6o,ooo ohms. The current through the ground indicator to the ground 

shall not exceed 2 milliamperes. The indicator and associated signals shall not be 

installed within a hazardous area. 

Note: The proper functioning of the indicator shall be tested at intervals 

of not more than one week by groundi.ng successively each conductor of the energized 

distribution system through a suitable met.er or resistor. Such tests shall be made 

only while the location is not being used and when entirely free from combustible 

gases or vap::>rs. A permanent record shall be kept of the results of such tests. 

(5) In an anesthetizing location, lighting fixtures for fixed lighting (ex-

cept ceiling suspended or ceiling mounted surgical fixtures) or permanently in-
.... 

stalled X-ray transformers and assoc:l.1;~ted equip.111ent, may be supplied from a grounded 

distribution system provided (a) W:.!.rtng for grounded and ungrounded circuits does 

not occupy the same raceways, (b) the lighting fixtures and the X-ray equipment 

(except the enclosed X-ray tube and tho metal-enclosed high voltage leads to the 

tube) be located at least 8 feet a:-v1':'1J the floor, and (c) switches for the grounded 

circuits be located outside of the anesthetizing location except that remote con-

trol stations for remote control switches may be in the anesthetizing location 

where the remote control circr:U t is energized from the ungrounded distribution 

system. 

E,::.217.Q7• Low Voltage Equ:iJtmept ~nd Ins~ruments. 

(1) Electrical apparatus and equipment used within a hazardous area, and 

which has exposed current-carrying elements or which is frequently in contact with 
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the bodies of i:ersons, shall be designed to operate at 8 volts or less unless it is 

entirely surrounded by a metallic casing or sheath. Power supply shall be unground­

ed, and shall be electrically isolated from all circuits of higher voltage. 

(2) Where a low voltage unit receives current from an individual transformer 

located within a hazardous area, the fle:xible cord shall confonn to E-517 .03 (4), the 

core and case of the transfonner shall be effectively grounded, and the transformer 

shall be approved for CJ.ass I locations. 

(3) Where low voltage units within a hazardous area are supplied with current 

from a common source, such as a transfonner, motor-generator set, or storage battery, 

svch common source shall be installed in a non-hazardous location. Where located or 

used within a hazardous area, receptacles and attachment plugs shall be approved for 

Class I locations. Plugs shall be so designed that they cannot be inserted into 

rooeptacles for higher voltage. Flexible cords shall be of adequate length and 

current-carrying capacity, and shall be approved for extra hard usage. An extra 

cct1'1uctor for grounding is not required. 

(4) Low voltage equipnent and wiring (including fle:xible cords) shall be pro­

teoted from dangerous overcurrents by suitable overcurrent devices or by inherent 

current limiting characteristics of the source of supply. Overcurrent dev:i.ces shall 

not 1:e installed in a hazardous area. 

(5) Resistance or impedance devices may be used to control low voltage units 

but ::..lFtll not be used to limit maximum input voltage. Where a low voltage unit in­

cJudes a switch or other make and break or sliding contact, or where it includes a 

resistor or resistance device which may under any operating condition reach a sur­

face temperature exceeding eighty per cent (80%) of the lowest ignition temperature 

in degrees Centigrade (as determined by A.S.T.M. test procedure - Designation D· 286-

30) of the gases or vap:>rs that may be present, the unit shall be of a type approved 

for Class I locations. 

~=517.06. Other Egyj,pment. 

(1) Suction, pressure, or insUfflation equipnent involving electrical 
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elements, and located or used within a hazardous area shall be approved for Class I 

locations, 

(2) X-ray equipment installed or operated in an anesthetizing location as 

defined in E-517 .01 (2) shall be provided with approved means for preventing accumu­

lation of electrostatic charges. All control devices, switches, relays, meters, and 

tl/ansformers shall be totally enclosed, and where installed or operated within a 

hazardous area, shall be approved for Class I locations. High voltage wiring shall 

be effectively insulated from ground and adequately guarded against accidental con­

tact, 

(J) Equipment for generating high frequency currents or voltages used in 

electrocautery, diathermy, television, etc., where installed or used in an anesthet­

izing location, shall conform to E-517.0J and E-517.04. 

E-.217.09. Ground~ 

In any hazardous area, all metallic raceways, and all non-current·-carrying 

metallic p:>rtions of fixed or p:>rtable equipment (except equifI1l.9nt operating at not 

more than 8 volts between conductors) shall be grotmded as provided in E-501.16(1) 

and (2). 
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CHAPTER E-520 

'IHEA TERS AND ASSEMBLY HALLS 

A. General 

£;-520 .OJ,. S co:ge. 

The requirements of this Chapter shall apply to all buildings, or part of a 

building, designed, intended, or used for dramatic, operatic, motion-picture or 

other shows, and night clubs, dance halls, armories, sporting arenas, bowling alleys, 

public auditorl.ums, television studios and like buildings used for public assemblye 

J!t-52Q.Q2. !1gt:j.on-Picture Pro i§.Q.tor~. 

Motion-picture equipment and its installation and use shall comply with Chap­

te1:' E-540. 

~:;:JlQ.. 0 3. Sound Rep;mguq:.ti.QD.. 

Sound-reproducing equ:i.pnent and its installation shall comply with Chapter 

E-A.W. 

K:::5.a~o4, Wiring l1~:tllo!l. 

The wiring method shall be metal raceways or Type MI cable except as follows; 

Exception No. 1. As provided in Chapters 1:!~~640, Sound Reproduction, and 

E-·800, Communication Circuits. 

Exception No. 2. Where the auditorium has a capacity of less· than 200 per­

sons, armored cable as provided in Chapter E-334 may be used, or for concealed work, 

co...,,cea]8d knob-and-tube work or non-metallic sheathed cable as provided in Chapters 

E-:~~::4. o.nd E-336 may also be used. 

Note: For recommendations for determination of population capacity> refer to 

NFPA Building Exits Code (No •. 101). 

Exception No. 3. Portable cables may be used only where fixed wiring methocb 

are impracticable. 

Ji!=,22Q.05. Number of Conductors in &,ceway. 

The number of conductors permitted in any metal conduit; or electrical metallic 
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tubing for border or stage pocket circuits or for remote control conductors shall 

not exceed that shown in Table 1 of Chapter E-900. In the case of auxiliary gut­

ters or wireways, the sum of the cross-sectional areas of all contained conductors 

at any cross-section shall not exceed 20 per cent of the interior cross-sectional 

area of the gutter or wireway. 

~220.Q6. Enclosin~ and Guarding Live P~~· 

Live parts shall be enclosed or guarded to prevent accidental contact by 

persons and objects. All switches shall be of the externally operable type. 

Rheostats shall be placed in approved cases or cabinets which enclose all live 

parts, having only the operating handles exposed. 

B. Fixed Stage Switchboard 

E-520.21. Deag Front. 

Stage switchboards shall be of the dead-front type. 

~229~22._Guarding~ gfj:lgi. tchboard. 

Stage switchboards having exposed live parts on the back of such boards shall 

be enclosed by the building walls, wire mesh grills, or by other:~.approved methods. 

The entrance to this enclosure shall be by means of a self-closing door. 

E-520. 23. _QQ,nt.roJ. and Overcurrent.l:l;~ect;i,ou. 9L_Recept~~ 

Means shall be provided at the stage switchboard for the control and individ­

ual overcurrent protection of branch circuits to stage and gallery receptacles 

used for p:>rtable stage equipment. 

E-5~. Metal Hoog. 

A stage switchboard that is not completely enclosed dead-front and dead-rear 

or recessed into a wall shall be provided with a metal hood extending the full 

length of the board to protect all equipment on the board from falling objects. 

E-520~_:Qynmers. 

Dimmers shall conform to the following: 

(1) QiJ:Jconnection and Overcurrent Protection. Where dimmers are installed 
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in ungrounded conductors, each dimmer shall have overcurrent protection not greater 

than 125 per cent of the dimmer rating, and shall be disconnected from all unground­

ed conductors when the master or individual switch or circuit-breaker supplying 

such dimmer is in the open position. 

(2) _Eesistrn or Reac~or Tyw Dimm™. Resistance or series reactor type 

d:i .. :mmers may be placed in either the grounded or the ungrounded conductor of the 

circuit. Where designed to open either the supply circuit to the dimmer or the 

circuit controlled by it, the dimmer shall then comply with E-380.01. 

Note: It is recommended that resistance or reactor type dimmers be placed 

ill the grounded neutral conductor of the circuit provided they do not open the cir­

cu:i. t. 

(3) AutQ-Tran§former Tvpe Dj,~. The circuit supplying an auto-transformer 

type dimmer shall not exceed 150 volts between conductors. The grounded conductor 

d"<ll be common to the input and output circuits. See E-200.04. 

C. Stage Equipment - Fixed 

;E-520 ·lli~cui t Loads. 

Footlights, border lights, and proscenium side lights shall be so arranged 

th:3.t n'.) branch circuit supplying such equipment will carry a load exceeding 20 

amperas; "1rovided that where heavy-duty lampholc.ers only are used, such circuits 

may con.form to the provisions of Chapter E-210 for circuits supplying heavy-duty 
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No o 20 MS (USS Revised) gauge treated to prevent oxidation. Lampholder terminals 

shall be kept at least t inch from the metal of the trough. The ci-rcui t conductors 

shall be soldered to the lampholder terminals. 

(2) Where the metal trough construction specified in E-520.43 (1) is not used, 

footlights shall consist of individual outlets with lampholders, wir~d with rigid or 

flexible metal conduit or Type MI cable. The circuit conductors shafl be soldered 

to the lampholder terminals. Disappearing footlights shall be so arranged that the 

current supply shall be automatically disconnected when the footlights are replaced 

in the recess designed therefor. 

E-520.44. l:&.Ide,ra,,and Proscenium Si<i,eli~h.:\&. 

(1) Borders and proscenium sidelights shall be constructed as prescr;i,.bed in 

E-520.43, shall be suitably stayed and supported, and shall be so designed that the 

flanges of the reflecto:rs or other adequate guards will protect the lamps from mech­

anical injury and from accidental contact.with scenery or other combustible materi­

al. 

(2) CagJ.i:l_p for Bo.rQ,e.t.J.ights. Cables for supply to border lights shall be 

types K, S, SO, or ST flexible cord. See Table E-400.11. The cables shall be 

suitably supported. Such cables shall be employed only where fle:ldble conductors 

are necessary. 

E-520 .45.__B&.Q.§,Etac~. 

Receptacles intended for the supply of arc lamps shall have not less than 35 

amperes capacity and shall be supplied by conductors not smaller tha:ti No. 6. Re­

ceptacles intended for the supply of incandescent lamps shall have not less than 

15 amperes capacity and shall be supplied by conductors not smaller than No. 12. 

Plugs for arc and incandescent receptacles shall not be interchangeable. 

E-520. A6~...§.:!i,S1ge PocM;et..s. 

Receptacles intended for the connection of :r:ortable stage lighting equip.nent 

shall be mounted in suitable pockets or enclosures, and shall comply with the 
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requirements of E-520.45. 

E-520.47._J.amp.§....i!l §cene Doc~. .'..·" 

Lamps installed in scene docks shall be so located and guarded as to be free 

from mechanical injury and provide an air space of not less than 2 inches between 

such lamps and any combustible material. 

E-2~f£...:._Curtain Moto,.r_§. 

Curtain motors having brushes or sliding contacts shall comply with one of the 

following conditions: 

(1) Be of the totally-enclosed, enclosed-fan-cooled, or enclosed-pipe-ventil-

ated types. 

(2) Be enclosed in separate rooms or housings built of non-combustible ma-

terials so constructed as to exclude flyings or lint, and properly ventilated from 

a source of clean air. 

(3) Have brush or sliding-contact end of motor enclosed by solid metal covers. 

(4) Have brushes or sliding contacts enclosed in substantial, tight, metal 

housings. 

(5) · Have the upper half of brush or sliding-contact end of the motor en-

closed by a wire screen or perforated metal and the lower half enclosed by solid 

metal covers. 

(6) Have wire screens or perforated metal placed at the commutator or brush 

ends. No dimension of any opening in the wire screen or perforated metal shall 

exceed .05 inch, regardless of the shape of the opening and of the material used. 

~:::220 .49. Flue-Damper Control. 

Where stage flue dampers are released by an electrical device, the circuit 

operating the latter shall be normally closed and shall be controlled by at least 

two externally-operable switches, one switch being placed at the electrician's 
. by 

station and the other where designated/the administrative authority. The device 

shall be designed for the full voltage of the circuit to which it is connected, no 



-426-

resistance being inserted. The device shall be located in the loft above the scen­

ery and shall 1:e enclosed in a suitable iron box having a tight, self-closing door. 

D. Portable Switchboards on Stage 

E::.220 .51. SuppJ.y. 

Portable switchboards shall be supplied only from outlets especially provided 

for this pur:r:-ose. Such outlets shall include externally operable, enclosed fused 

switches or circuit-breakers mounted on the stage wall or at the switchboard in 

locations readily accessible from the stage floor. 

~=.5..~.52~__Q]:,arcu!:l'en..t Protectio..n. 

Circuits from portable switchboards directly supplying equiµnent containing 

incandescent lamps of not over JOO watts shall be protected by overcurrent devices 

having a rating or setting of not more than 20 amperes. Circuits for lampholders 

over JOO watts may be used where overcurrent protection conforms to the provisions 

of Chapter E-210. Other circuits shall be provided with overcurrent devices with 

a rating or setting not higher than the current required for the connected load. 

&::220. 53. Conatruq]iQll• 

Portable switchboards for use on stages shall comply with the following: 

(1) ~ng]psu~. Portable switchboards shall be placed within an enclosure of 

substantial construction which may be so arranged that the enclosure is open during 

operation. Enclosures of wood shall be completely lined with sheet metal of not 

less than No. 24 MS(USS Revised) gauge, and shall be well galvanized, enamelled, or 

otherwise properly coated to prevent corrosion or be of a corrosion-resistant ma­

terial. 

(2) l!i:ire :Earls. Except as provided for dimmer face plates in E-520.53(5), 

there shall be no exrosed live parts within the enclosure. 

(3) £)witches S:Pd Circuit-Breakem. All switches and circuit-breakers shall 

be of the externally-operable, enclosed type. 

(4) Circuit PIQ.tectiQ.u. Overcurrent devices shall' be provided in each 
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ungrounded conductor .of every circuit supplied through the switchboard. Enclosures 

shall be provided for all overcurrent devices in addition to the switchboard enclo-

sure. 

(5) !!;!.mm~ 'The terminals of dimmers shall be prov:ided with enclosures, and 

dimmer face plates shall be so arranged that accidental contact cannot be readily 

made with the face-pla·!;e contacts. 

(,, 0'1 
l J.u:te.r;Lo.r. Q.onductorl2.• All conductors within the switchboard enclosure 

shall be :~handed and, except for cables feeding to or from the switchboard, shall 

be asbestos-covered type AA or other types approved for a maximum operating temper-

a ture of ?..oooc. (3920F) • Each conductor shall have a current-carrying capacity at 

least equal to the rating of the circuit-breaker, switch or fuse which it supplies, 

except for conductors for incandescent lamp circuits having overcurrent protection 

not exceeding 20 amperes. Conductors shall be enclosed in metal troughs or secure-

ly fastened in rnsi tion and shall be bushed where they pass through metal.·. 

(7) E.i.1Qi..1ight. A pilot light shall be provided within the enclormre and 

she.11 be so connected to the circuit supplying the board that the opening of the 

master switch will not cut off the supply to the lamp. 'This lamp shall be on an 

independent circuit having overcurrent protection of a rating or setting of not 

more than 15 amperes. 

(8) 8.UIU?l>!: Connections. 'The supply to a portable switchboard shall be by 

means of flexible cord (types K, s, SO or ST) terminating within the switchboard 

enclosure or in an externally-operable fused master switch or circuit-breaker. The 
- :.· 

supply cable shall have sufficient current-carrying capacity to carry the total load 

on the switchboard and sha:q. be protected by overcurrent devices. 

(9) Q.{lble Arrangement. Cables shall be protected by bushings where they 

pass through enclosures and shall be so arrnnged that tension on the cable will not 

be transm:ttted to the connections. 

(10) ]erminals. Terminals to which stage cables are connected shall be so 
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located as to permit convenient access to the terminals. At terminals not provided 

with approved pressure connectors the following construction shall be employed: 

(a) For conductors of No. 10 or larger, solder lugs shall be used. 

(b) For conductors smaller than No. 10, the strands shall be soldered 

together where connected to c1amps or binding screws not specifically approved as 

pressure connectors. 

E. Stage Equipment - Portable 

Arc lamps shall comply with the folloWing: 

(1) Jnsta}l§.tion. Arc~lamp frames and standards shall be so installed and 

guarded as to prevent their becoming grounded. 

(2) Qe~~~l Constructi~ Portable arc lamps shall be substantially con­

structed entirely of metal not less than No. 20 MS (USS Revised) gauge, except 

where approved insulating material is necessary. 

(3) lli!siim• The design shall be such as to provide proper ventilation while 

}'etain:i.ng sparks, and to prevent carbons or other live parts of lamp from making 

contact with metal of hood. 

(4) Hoodg. Hoods for other than lens lamps shall have the front opening 

equipped with a self-closing hinged door frame carrying either wire gauze or glass. 

Hoods for lens lamps may have a stationary front, and a solid door on· either back 

or side. 

(5) Ina_uJ.iliQ.u. Mica shall be used for the insulation of the lamp frame. 

(6) §ld:.tch. The switch on the standard shall be of such design that acci-

dental contact with any live :i;:art will be impossible. 

(7) J3.heo§tat~. Rheostats shall be enclosed in a substantial, properly ven-

tilated metal case affording a clearance of at least 1 inch between case and re-

sistance element. Where the rheostat is mounted on the standard, a clearance of 

J inches above the floor shall be maintained. Abestos-covered type AA conductors 

shall be used between the rheostat and the lamp. 
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(8) ,1'ermina1s. Stranded conductors shaU be connected to lamp, rheostat and 

switch terminals by means of approved lugs or connectors; but only approved pressure 

connectors shall be used at arc lamp terminals. 

~560 .62. Portable flugginfl"'BQ&;,~· 

Portable plugging boxes shall conform to the following: 

(1) Enclosure. The construction shall be such that no current-carrying part 

will be exposed. 

(2) !\eceptacl~ l.!:Og Overcurrent Protection. Each receptacle shall have a 

rating of not less than 30 amperes, and shall have overcurrent protection which 

shall be installed in an enclosure equipped with self-closing doors. 

(3) Busbars m_TellQinals. Busbars shall have a current-carrying capacity 

equal to the sum of the ampere ratings of all the receptacles. Lugs shall be pro­

vided for the connection of the master cable. 

~-52;9.63. Lights ruL§.Q~llSl+:Y• 

(1) Brackets on scenery shall be wired internally and the fixture stem shall 

be carried through to the back of the scenery where a bushing shall be placed on 

the end of the stem, except that externally wired brackets or other fixtures may 

be used when wired with '.r-.fpe P or other cords designed for hard usage which shall 

extei:.d t.~1.r-ough scenery and without joint or splice in canopy of fixture back and 

terrnina:Le l.n an approved type stage connector located within 18 inches of the fix-

tnre, 

(2) Fixtures shall be securely fastened in pla.ce. 

E.,-::2.~Q.,.64. Porlable Strip_s,. 

Portable strips shall be constructed in accordance with the requirements for 

rorder lights and proscenium side lights inE-520.41,(1). The supply cable shall be 

protected by bushings where it passes through metal and shall be so arranged that 

tension on the cable will not be transmitted to the connections. See E-520.42 for 

wiring of p:>rtable strips. 
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!-52~65. Festoons. 

Joints in festoon wiring shall be staggered where practicable. Lamps enclosed 

in lanterns or similar devices of combustible material shall be eq~ipped with 

approved guards. 

E-520 .66. Special E.f.'.fect~ 

Electrical devices used for simulating lightning, waterfalls, and the like, 

shall be so constructed and located that flames, sparks, or hot particles cannot 

come in contact with combustible material. 

E-52.Q.~Cabl'iJ_oon.u§£:..to:i:-s • · · 

Cable connect.ors for flexible conductors shall be so constructed that tension 

on. the cord or cable will rtot be transmitted to the connections. See E-400.10. 

The female half cf the connector shall be attached to the line end of the cord or 

ca.~JJ.e. 

JJ;-·22.0 .6~_Co~LJOA. ;fu.rl.ables. 

Flexible conductors used to supply r:ortable stage equipment shall be Types K, 

s, DO or ST, except that reinforced cord may be used to supply stand lamps where 

-t;he cord is not liable to severe physical damage and is protected by an overcurrent 

protection rated at not over 20 amperes. 

F. Dressing Rooms 

~::520 .~ 71. Pen dent Lmimho 1.Q.~ :t:.§. 

Pendent lampholders shall not be installed in dressing rooms. 

E-.5.?D. 7~L§lm_Qua.rcl§.. 

All incandescent lamps in dressing rooms, where less than S feet from the floor:i 

shall be equipped with open~end guards riveted to the outlet box cover or otherwise 

sealed or locked in place. 

K:.~!?Q.. 73 • Switches Regui refh 

All lights and receptacles in dressing rooms shall·be controlled by wall 
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swi tches installed in the dressing rooms. Each switch controlling receptacles shall 

be provided with a pilot light to indicate when the receptacle or receptacles are 

energized. 

G. Grounding 

~~l· Gro~. 

All metal raceways shall be grounded. The metal frames and enclosures of 

equipment including border lights shall be grounded, except the frames and enclos­

ures of inrtable equipment on grounded circuits operating at not over 150 volts to 

ground. Grounding, when employed, shall be done in the manner specified in Chap­

ter E-250. 

CHAPTER E-5.30 

MOTION PICTURE STUDIOS AND SIMILAR LOCATIONS 

A. General 

£:,i1Q.Ql. Sco.,De. 

The requirements of this Chapter shall apply to any motion picture studio, 

exchange, factory, laboratory, stage, or to any inrtion of the building in which 

motion picture fi]Jns more than 7/8 inch in width are manufactured, exposed, dev­

eloped, printed, cut, edited, rewound, repaired or stored. 

Note: For recommendations for protection against cellulose nitrate fiJJn haz­

ards refer to NFPA Standard for the Storage and Handling of Cellulose Nitrate 

Motion Picture Film (No. 40). 

B. Stage or Set 

Jl!=.520.11. Permanent Winng,. 

The permanent wiring shall be in approved metal racew~ys or Type MI cable. 

Exception: Communication circuits, and sound recording and reproducing equip­

ment may be wired as permitted by the chapters covering those installations. (See 

Chapters E-640 and E-800.) 
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:fil=2J.O.:.J.2.. Port,e,bJ e Wiring. 

The wiring for stage set lighting and stage effects; and other Wiring which 

is not fixed as to location, shall be done with approved portable cables and ap­

proved flexi.ble cords. This requirement shall not apply to portable lamps or other 

electrical equipment used as properties in a motion picture. set, on a studio stage 

or lot, or on location. 

]!=..5].Q.l?. Stage, Light;i.ng and Ei'fect~ Co:gtro.J.. 

Switches used for ~tudio stage.set lighting and effects (on the stages and 

J.ots and on J.ooat.ion) flhaJ.l be of the externally-operable type. When contactors 

s:re u~h~C- ez T.fr::1 C::J:1ccn.ne'~tL1g means for fuses, an individual externally-operable 

typP a~r.Lt.ch ~such as a tumbler switch) for the control of each contactor, shall be 

:.ocahd e:~ 13, distance of mt more than six feet from the contactor, in addition t.o 

r.ffn;:.··te-control si.ii tches. 

Exception: A single externally-operable switch may be used to simultaneously 

disco'.'.'l!lec-t all the contactors on any one location board, where located at a di·S-

1·,a.nr:e of not more than 6 feet from the location board. 

[~::·~;~; .i],fi. '!..-..°tJ, ugging_l1.qz,ru?. • 

~~8.c~1 r'3ceptaole of plugging bcxes shall have a current-carrying capacity of 

not less than 30 amperes. 

;f,-5~.Jj.!-~llillosing ang G'Y§.J.lii11uive Parts. 

(1) Live parts shall be enclosed or guarded to prevent accidental contact by 

persons 2D.:3. objects. 

(2) All switches shall be of the externally-operable type. 

(3) Rheostats shall be placed in approved cases or cabinets which enclose all 

1.ive parts, having only the operating handles exposed. 

(4) Current-carrying parts of "bull-switches", "location boards", "spidersn, 

and plugging boxes shall be so enclosed, guarded, or located that persons cannot 

accidentally come into contact with them or bring conducting materials into contact 
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with them. 

!=~~16. Portable L.m!!llii• 

Portable lamps and work lights shall be equipped with approved portable cords, 

approved comrosition or metal-sheathed porcelain sockets and substantial guards. 

Exceptioni The requirements of this rule shall not apply to rortable lamps 

used as properties in a motion picture set, on a studio stage or lot, or on loca­

tion. 

!f;:.23.Q. • l 7. Po rta:QJ&_!m_Lamps. 

Portable arc lamps shall be substantially constructed. The arc shall be pro­

vided with an enclosure designed to retain sparks and carbons and to prevent per­

sons or materials from coming into contact with the arc or bare live parts. The 

enclosures shall be ventilated. All switches shall be of the externally-operable 

type. 

!:5.}~ Overcurrei:;i.t E,:rQ:tection - Short Ti~.B.~tillit· * 
(1) Qene~ Automatic overcurrent protective devices (circuit-breakers or 

fuses) for feeders, and subfeeders for moving-picture studio stage set lighting and 

the stage cables for such stage set lighting, shall be rated or set to operate at 

not more than 400 per cent of the values given in Table E-310 .12 and Table E-400 009 

(2) • 

*Special consideration is given to motion picture studios because £ilming per­

iods are of only a few minutes duration and are rarely longer than 10 minutes. 

(2) ~eders. The feeders from the substations to the stages shall be pro­

tected by means of overcurrent devices having suitable current-carr,ying capacity 

(generally located in the substation) • The overcurrent devices may te double-role, 

or two single-pole devices may be used. There need be no role or overcurrent coil 

in the neutral conductor. The overcurrent device setting for each feeder shall not 

exceed 400 per cent of the carrying capacity of the feeder, as given in Table 

E-310.12 for the kind of insulation used. 
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(3) 11.I,Q.gation :!2.oa:r;:ds 11 • Overcurrent protection (fuses or circui-t-breakers) 

shall be provided at the n1ocation boards". The fuses in the "location boards" 

shall be not larger in rating than 400 per cent of the carrying capa.ci ty of the 

cables between the "location boards" and the plugging boxes. 

(4) ~· Where plugging boxes are not provided with overcurrent 

protective devices, each cable or cord smaller than No. 8 supplied through a plug­

ging box shall be attached to the plugging box by means of a plug containing two 

cartridge fuses or a circuit-breaker. The rating of the fuses or the setting of 

the circuit-breaker shall be not more than 400 per cent of the safe carrying cap­

acity of the cables or cords as given in Tables E-.:310.12, E-310.13 and E-400.09(2) 

for the kind of insulation used. 

(5) Lighting. Work-lights, stand-lamps, and fixtures shall be connected to 

plugging boxes by means of plugs containing two cartridge fuses not larger than 20 

amperes, or they may be connected to special outlets on circuits protected by fuses 

or circuit-breaker settings of not more than 20 amperes. Plug fuses shall not be 

used unless they are on the load side of the fuses or circuit-breakers on the 

11 lo ca ti on boards 11 • 

~-530.!.~ Groynd;i.p,g,. 

Conduit, armored cable or metal raceways, and all noncurrent-carrying metal 

parts of appliances, devices and equipment shall be grounded as prescribed in Chap­

ter E-250. This shall not apply to pendent and portable lamps, nor to stage light­

ing and stage sound equipment, nor to other p:>rtable or semip:>rtable special stage 

equipment, operating at not more than 150 volts to ground. 

C. Dressing Rooms 

E-2.20. 31. Dre§sing Rooms. 

Fixed wiring in dressing rooms shall be installed in accordance With wiring 

methods covered in Chapter E-300. Wiring for p:>rtable dressing rooms shall be of 

an approved type. 
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D. Viewing, Cutting and Patching Tables 

Only approved composition or metal-sheathed porcelain keyless lampholders, 

equipped with suitable means to guard lamps from physical damage and from film and 

film scrap, shall be used at patching, viewing and cutting tables. 

E. Film Storage Vaults 

E-530.51. Lam:gs in Film Storage Vaults. 

Lamps in film storage vaults shall be rigid fixtures of the glass enclosed and 

gasketed type. Lamps shall be controlled by a switch having a pole in each un-

grounded conductor. This switch shall be located outside of the vault and provided 

with a pilot light to indicate whether the switch is on or off. This s'Witch shall 

disconnect from all sources of supply all ungrounded conductors terminating in any 

outlet in the vault. 

E-530. 52, Motors and Otjier Electrical Equipment in Film_Storage Vaults. 

No electric motors, heaters, portable lights, or other portable electric equip-

ment shall be located in the film storage vaults. 

F. Substations 

Wiring and equipment above 6oo volts shall conform to Chapter E-710. 

~=.5.3.0.62. Low::Y..Q.ltage Switchboal'Qa. 

On 600 volts or less switchboards shall conform to Chapter E-384· 

f:.-53Q~~ercurrent Protection of DC Generators. 

Three-wire DC generators shall have protection consisting of overcurrent de-

vices having current ratings or settings in accordance with the generator rating. 

The overcurrent protec-tive devices may te single-JX)le or two-pole and need not have 

a pole or overcurrent coil in .the neutral lead (whether it is grounded or unground-
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fil-530n64. Working Sparu2. ~g Guan:1ing. 

Working space and guarding in pennanent fixed substations shall confo:rm to 

E-195.15 and E-195.16. For guarding of live parts on motors and generators, see 

E-430.0ll and E-430.014. Switchboards for voltage of not more than 250 volts DC 

between conductors when located in substations or switchboard. ·rooms accessible to 

qualified persons only need not be dead-front. 

E.=530.Q;ic Po_rtable ~ubst~tions. 

Wiring and equipment in i:nrtable substations shall conform. to the rules apply­

ing to installations in pennanent fixed substations, but, due to the limited space 

available, the working spaces may be reduced, provided that the equipment shall be 

so arranged that the operator may do his work safely, and so that other persons in 

the vicinity cannot accidentally come into contact with current-carrying parts or 

bring conducting objects into contact with them while they are energized. 

~-~30.66, Grounding at Sub§tatio~. 

Noncurrent-carrying metal parts shall be grounded except the f ram.es of DO cir­

cuit-breakers installed on switchboards. 

~.::240 .01. _scope. 

CHAPTER E-540 

MOTION PICTURE PRDJEC'IDRS 

A. General 

This Chapter applies to motion picture projectors and associated equipment of 

the Professional and Non-Professional Types. 

B. Equipment and Projectors of the Professional Type 

~-2A.0.10. Profes§i.Qnal ProiectQl: - Definition. 

The professional projector employs a 35-rnillimeter film which is 1-3/8 inch 

wlde and has on each edge 5.4 perforations per inch. 
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~0.11. Enclosum. 

The professiona~.type of projector, such as is commonly used in theatres and 

motion picture houses, shall. be located iri an approved enclosure. Such enclosure 

shall not be considered as a hazardous location as defined in Chapter E-500. 

Motor-driven projectors shall be approved for the purpose as an assembly or 

shall comply with all of the following conditions: 

(l) An approved projector shall be used. 

(2) An approved projector lamp shall be used. 

(3) Motors shall be so designed or guarded as to prevent ignition of film by 

sparks or arcs. 

(4) Projectors shall be in charge of a qualified operator. 

ll!=2+Q • U . B rnQh.:.C ;i.1•c1!1.:LQQ,UQucto rs • 

Conductors supplying outlets for projectors of the professional type shall not 

be smaller than No. 8 and shall be of sufficient size :fb r the projector employed. 

Jle.240 .14. Qgp,ductors_ Rn Lamps~..smd Hot Equipment. 

Asbestos covered conductors type AA or other types of insulated conductors 

having a maximum operating temperature of 200°0. (392°F.) shall 1::e used on all lamps 

or other equipment where the ambient temperature at the conductors as installed will 

excePd 50°C. (122°F.) • 

CorJ~ a:;iprnved for hard service in Table E-400.ll shall be used on i::ortable 

equipment. 

Incandescent lamps in projection rooms or booths shall be provided with an 

approved lamp guard unless otherwise protected by noncombustible shades or other 

enc lo sure s • 
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E-5a:O·l'7. _J=~ti.Q.n_Qf~u1· 

Motor-generator sets, transformers, rectifiers, rheostats, and similar equip­

ment, for the supply or control of current to arc lamps on projectors shall, if 

practicable, be located in separate rooms. Where placed in the projector room, they 

shall be so located or guarded that arcs or sparks cannot come in contact with film, 

and motor-generator sets shall have the commutator end or ends protected as provided 

in E-520.48. 

E.~18. ConstructiQ,U_and Veu._tU,_a;!!;L,on. 

It is recommended that the administrative authority having jurisdiction over 

the construction and ventilation of rooms for professional type projectors refer to 

the NFPA Standard for the Storage and Handling of Cellulose Nitrate Motion Picture 

Film (NFPA No. 40). 

E-21J:Q.:.l2. Eguiment P:rphi bti& 

Switches, overcurrent devices, or other equipment not normally required or 

used for projectors, sound reproduction, flood, or other special effect lamps or 

other equipment shall not be installed in such booths or rooms. 

Exception: Remote-control switches for the control of auditorium lights or a 

switch for the motor operating the curtain at ,vhe mot:i.on-piCture screen. 

~. 20. Awroval. 

Projectors and enclosures for arc or incandescent lamps, rectifiers, trans­

formers, rheostats, and similar equipment, shall be of an approved type. 

;t!:-540. 21. Marking. 

Projectors and other equipment as set forth in E-540.20 shall be marked with 

the name or trademark of the maker and with the voltage and current for which they 

are designed. 

~-54~. Rewinding..2.-E~;uatiQ11 a...ndJLtorage of~.:ra Films. 

It is recommended that the administrative authority having juris.diction refer 

to the NFPA Standard for the Storage and Handling of Cellulose Nitrate Motion Picture 
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Film (NFPA No. 40). 

Note: See E-530.51 and E-530.52. Also See E-530.41 for viewing tables. 

C. Non-Professional Type Projectors 

]i.=540 .Jo. Defini.'UQn. 

The non-professional projector employs fiJJn other than that used on professional 

type pro j ec to rs • 

~-540.Jl. ;[ooth l[Q.tjl.egui~d. 

Projectors of the non-professional or miniature type, when employing only 

approved slow-burning (cellulose acetate or equivalent) film, may be operated with­

out a booth. 

E-2.4.{b32. Ap,prov§J.. 

Projectors, lamp enclosures, and current-controlling devices and similar de­

vices shall be approved as component parts of the projector equipment. 

E-5&.~3. Source of. DJ.._umination. 

The source of illumination shall be a lamp of a type approved for stereopticon 

use or for motion-picture projection. 

~-540 .34. Mgrk;i.n,g. 

Projectors shall be marked with name or trademark of the maker, with the cur­

rent and voltage for which they are designed, and for projectors of this type using 

the standard 35-miliimeter film, with the wording 11For use with slow-burning films 

only11 • 

li= 40.35. Non-Profe.§.P.i.Qnal FiJ.m...Marking. 

The slow-burning (cellulose acetate or equivalent) film shall have a permanent 

distinctive marker for its entire length identifying the manufacturer and the slow­

burning character of the film stock. 

D. Sound Recording and Reproduction 

E·-.5,{;.Q.~50. Sound RecQ.Xdin€' a,nd Reproduction 

Sound recording and reproduction equipment shall comply with Chapter E-640. 
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0&.PTER E-56o 

:F'ABM WIRING 

Farms contain a var.Lety of different locations from dx,r to corrosive and are 

generally located in areas where it is difficult to obtain low resistance grounds. 

In addition farm animals are often in a. p::>sition where they form a path to g1'ound 

for lillY electr.Lc charge which may appear on stanchions. Thi ha ,,. th 
t f .....! hi h t b h dled · s c p1.1er covers onJ.¥ or . eatures o fa.rm wi.i.-.i.ng w: c are o e an difi'erently from other ocoupa.no1es.* s ... s22.a&i_ ~~ · 

(l) The electric service may be brought to one µ>int or one building and co:m.plet~ 

service equipme.n:t placed at that p:>int or the service equipment may be 

omitted. If the service entrance equipment is placed at one i;oint, disconnect means 

she.ll be placed at each building bu·t service cable and entrance is not necessary. 

It' ~e;rviee disconnect means are not located at one poi11t each building shall have a 

¢01\\plete service entrance. 

(2) The water pun1p may be connected in such a way that the opening ot .other 

than its own circuit protection will not inte1~rupt service to the pump. 

{J) Service equipment and a:ny other outdoor elect:i'ical equipment should be 

placed at least 6 feet above the ground. 

(1) The neutral conductor and service raceway shall be groimded at the en~ 

'trance to each building served. lf ·the burled i:ortion of the water syst.em"on the 
~arm is less than !SO feet, oora:tuding well casings, or has a resistance to groung. of 
lO·Pe than ~ oh111s, the watei~ system shall be augmented by at least 2 grounding eleo• 
;rodes recognized in E-~50 .08.3. . 

. / 

Notet Any metal stanchions or other metal objects in contact with animals 

:$hould be insulated from the metal in contact with the ground electrode if th~s is 

possible.. It may be necessa.:cy to install .a gra.vi ty feed to water cups or use hoses 

t.tra:·anged to drain when shut off. The metal in contact with animals may be grounded 

!Jepa:rately. Additional protection for a..'1.imals in stanchions could be provided by 

*Oth.r- l'Ules in tld..a eode a.re a.pplicable to farm 'ld.:dng \otben no~ !.n <K>nflict with 
this' C)heiptex-• / 



-441-

bonding all parts of the stanchions together and placing metal reinforcing rods 

bonded to the stanchions in the floor. 

(2) The neutral conductor shall be grounded at each building even though there 

may be no service entrance equipment. In addition a ground shall be car:ried back from 

from metal enclosures of electrical equipment to the point where the neutral is 

grounded. The ground for non~current carrying parts and the neutral shall be tied 

together at the grounding point. 

~.5.QQ,JJ~,iring,. 

The following types of wiring may be used for different farm locations: 

(1) Spaces where livestock is housed, milk house, utility rooms, pump houses, 

cooling rooms, root cellars, silos, chicken coops, and basements, knob-and-tube 

wiring or nonabsorbent (Neoprene jacket) non-metallic sheathed cable shall be used. 

In addition, insulated boxes, lampholders, ducts, and bushings should be used. The 

type of insulation recommended is porcelain. If some metal enclosures must be used 

they shall be mounted on insulating material out of contact with masonry. Entrance 

switches and distribution cabinets may be placed outside and this is recommended 

where corrosive, temperature and moisture conditions within the building warrant. 

(2) Dry portions of living quarters, any type of wiring system authorized by 

this code may be used. 

(3) Workshops, storage sheds, shelters, tobacco sheds, any type of wiring 

system authorized by this code may be used. 

(4) Hay mows and granaries. Any ·:type of wiring authorized by this code may 

be used, provided all lamps are installed in a vertical position and protected with 

a dust-tight fixture 1 all Wiring is arranged or enclosed to keep hay and grain away, 

and ducts if used arranged to reduce condensation and to drain. 

(5) Outside wiring. F'or outside wiring requirements see Chapter E-7.30. 




